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Vhe Bulletins of this Station will be sent free to any address in Maine. 

All requests should be sent to 
Agricultural Experiment Station, 

Orono, Maine. 


ANNOUNCEMENTS. 


THE AIM OF THE STATION. 


Every citizen of Maine concerned in agriculture has the right 
to apply to the Station for any assistance that comes within 
its province. It is the wish of the Trustees and Station Council 
that the Station be as widely useful as its resources will permit. 

In addition to its work of investigation, the Station is prepared 
to make chemical analyses of fertilizers, feeding stuffs, dairy 
products and other agricultural materials; to test seeds and 
creamery glassware; to identify grasses, weeds, injurious fungi 
and insects, etc. ; and to give information on agricultural matters 
of interest and advantage to the citizens of the State. 

All work proper to the Experiment Station and of public 
benefit will be done without charge. Work for the private use 
of individuals is charged for at the actual cost to the Station. 
The Station offers to do this work only as a matter of accommo- 
dation. Under no condition will the Station undertake analyses, 
the results of which cannot be published, if they prove of general 
interest. 

INSPECTIONS. 


The execution of the laws regulating the sale of food, com- 
mercial fertilizers, concentrated commercial feeding stuffs, and 
agricultural seeds, and the inspection of chemical glassware used 
by creameries is entrusted to the Director of the Station. The 
Station takes pains to obtain for analysis samples of all brands 
of fertilizers and feeding stuffs coming under the law. It also 
draws samples of agricultural seeds and foods in the hands of 
dealers. The co-operation of dealers and consumers is, how- 
ever, essential for the full and timely protection of their interests. 

Foods. Dealers and consumers are invited to send by pre- 
paid express original and unbroken packages of food materials 
on sale in Maine of whose purity they are for any reasons sus- 
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picious. As prompt free analysis will be made of such samples 
as circumstances will allow. 

Feeding Stuffs. ‘The Station will promptly analyze samples 
of feeding stuffs sold in Maine taken in accordance with direc- 
tions which will be furnished on application. The results will 
be reported without charge to interested parties. This applies 
to dealers and consumers alike. 

Commercial Fertilizers. It is difficult to draw accurate 
samples of commercial fertilizers. On this account it is only in 
rare instances that the Station undertakes analyses of fertilizers 
other than the samples collected by its representatives. In case 
there is special reason for an examination, the Station invites 
correspondence on the subject. 

Agricultural Seeds. Samples of agricultural seeds on sale 
in Maine, taken in accordance with directions which can be 
obtained on application to the Station, will be examined as 
promptly as possible and the results reported free of charge. 

In all cases samples should be accompanied by a full descrip- 
tion of the goods, including the name and address of the dealer 
and the sender. Small samples other than liquids can be for- 
warded by mail. Others should be forwarded by express, 
charges prepaid. ; 


STATION PUBLICATIONS. 

The station publishes several bulletins each year, covering in 
detail its expenses, operations, investigations and results. The 
bulletins are mailed free to all citizens who request them. The 
annual report is made up of the bulletins issued during the year. 


CORRESPONDENCE. 


As far as practicable, letters are answered the day they are 
received. Letters sent to individual officers are liable to remain 
unanswered, in case the officer addressed is absent. All com- 
munications should, therefore, be addressed to the 


Agricultural Experiment Station, 
Orono, Maine. 
The post-office, railroad station, freight, express and telegraph 
address is Orono, Maine. Visitors to the Station can take the 


electric cars at Bangor and Old Town. 
The Station is connected by telephone. 


a 


HISTORICAL NOTES. Vil 


HISTORICAL NOTES FOR 1906. 


THE ADAMS ACT. 

The Adams Act, which provides ultimately for the increased 
endowment of all the Hatch Experiment Stations by $15,000 
per annum, was approved by the President March 16, 1906. 
The amount available for the fiscal year 1905-6 was $5000. The 
amount for the current fiscal year is $7000. This fund can be 
used only for “original investigations and experiments” and 
is not available for the general maintenance of the Experiment 
Station. 

At the April meeting of the Experiment Station Council, it 
was decided to devote the Adams fund for the present to the 
following lines of work,—studies upon the nutrition of man; 
investigations of orchard problems; a study of plant diseases ; 
and problems in breeding. 


CHANGES IN STAFF. 


As a result of the Adams Act, it became possible to change the 
appoinments of certain Station officers that have had part Col- 
lege and part Station work, so that their whole time can be 
given to Experiment Station work. 

Mr. L. H. Merrill, formerly chemist to the Station and Pro- 
fessor of Biological Chemsitry in the University, now devotes 
his whole time to the Nutrition Investigations. 

Dr. W. M. Munson, formerly Professor of Horticulture in the 
College of Agriculture, and Horticulturist to the Experiment 
Station, has been appointed Pomologist to the Station and now 
devotes his whole time to investigations relating to the orchard 
interests of the State. 

Mr. W. J. Morse, B. S., University of Vermont, 1808, assist- 
ant in botany at the Vermont Experiment Station since 1901, 
has been appointed Vegetable Pathologist and assumed his 
duties July 1. His work is the study of the plant diseases of 
Maine. 

Mr. L. I. Nurenburg resigned his position as assistant chem- 
ist in the Nurtition Investigations and Miss J. C. Colcord, B. 
S., in Chemistry, University of Maine 1906, has been appointed 
his successor. 
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Mr. A. C. Whitney, B. S. in Chemistry, University of Maine, 
1905, Was appointed July 1, assistant chemist in the inspection 
work. 

January 1, Miss B. G. Leeds resigned her position as Photo- 
erapher and Seed Analyst in the Station, and Mr. Roydon L. 
Hammond has been appointed her successor. 


HOLMES HALL. 


As described in the annual report for 1905, a north wing was 
added to Holmes Hall for the use of the College of Agriculture. 
With the increased appropriation, the Experiment Station 
needed added room, and the University has turned this wing 
over for the permanent use of the Station. 

The west room on the first floor of the north wing will be 
used for the work in breeding. The east room on that floor is 
used by the Vegetable Pathologist. A laboratory and incubator 
room for the Vegetable Pathologist has been fitted up in the 
northeast corner of the basement. 

The west room on the second floor is being used by the Ento- 
mologist and as a nucleus of a museum; and the east room on 
the second floor is occupied by the Pomologist. The former 
office of the Professor of Agriculture has been added to the 
general offices of the Experiment Station. 

The former office of the chemist has been changed into a 
nitrogen laboratory, and the office of the veterinarian is being 
changed into a chemical laboratory. <A hallway has been built 
across the rear of the former nitrogen laboratory and the west 
room in the wing so that the north and west entrances are now 
connected by hallway. 


SEED INSPECTION. 
Cuas. D. Woops, Director. 
BessigE. G. Tower, Analyst. 


In order that the farmer might be able to find out, if he so 
desired, what quality of seed he was buying, a law was passed 
in Maine in the winter of 1897, regulating the sale of agricul- 
tural seeds, and providing for the testing of samples of seeds, 
either by the Maine Agricultural Experiment Station, or in 
accordance with directions prescribed by the Director of the 
Station. 

This law was satisfactory as far as it went, and resulted in 
an improvement in the character of the seed sold in the State. 
It did not provide for an inspection and as time has passed the 
moral effect of the law has to some extent and with some 
dealers grown less. To remedy this, the Legislature of 1905 
passed an additional section to the law, calling for an inspection 
somewhat similar in requirements to that of the laws regulating 
the sale of commercial fertilizers, foods and feeding stuffs. 
The chief requirements of the law and the full text of the law 
follow: 


CHIEF REQUIREMENTS OF THE LAW. 

Kind of Seeds Coming Under the Law. The law applies to 
every lot of seeds, containing one pound or more, of cereals, 
grasses, forage plants, vegetable and garden plants, but does 
not apply to sweet corn, trees, shrubs and ornamental plants. 

The Guarantee. Every lot sold, offered’or exposed for sale 
must be accompanied by a written or printed guarantee of the 
percentage of purity. 


TEXT OF THE LAWS. 
CHAPTER 39, REVISED STATUTES. 


Regulation of Sale of Agricultural Seeds. 


SEC. 27. Every lot of seeds of agricultural plants, whether 
in bulk or in package, containing one pound or more, and 
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including the seeds of cereals, except sweet corn, grasses, 
forage plants, vegetables and garden plants but not including 
those of trees, shrubs and ornamental plants, which is sold, 
offered or exposed for sale for seed by any person in the state 
shall be accompanied by a written or printed guaranty of its 
percentage of purity and freedom from foreign matter; 
provided, that mixtures may be sold as such when the per- 
centages of the various constituents are stated. 

Sec. 28. Dealers may base their guarantees upon tests con- 
ducted by themselves, their agents or by the director of the 
Maine Agricultural Experiment Station; provided, that such 
tests shall be made under such conditions as the said director 
may prescribe. 

Sec. 29. The results of all tests of seeds made by said 
director shall be published by him in the bulletins or reports of 
the experiment station, together with the names of the persons 
from whom the samples of seeds were obtained. The said 
director shall also publish equitable standards of purity, 
together with such other information concerning agricultural 
seeds as may be of public benefit. 

*Sec. 30. Whoever sells, offers or exposes for sale or for 
distribution, in the state, any agricultural seeds without com- 
plying with the requirements of sections twenty-seven and 
twenty-eight, or whoever, with intention to deceive, wrongly 
marks or labels any package or bag containing garden or 
vegetable seeds or any other agricultural seeds, not including 
those of trees, shrubs and ornamental plants, shall be punished 
by a fine not exceeding one hundred dollars for the first offense 
and not exceeding two hundred dollars for each subsequent 
offense. 

Sec. 31. The provisions of the four preceding sections shall 
not apply to any person growing or selling cereals and other 
seeds for food. 

*SEc. 33. Whenever the said director becomes cognizant of 
any violation of the preceding sections, he shall report such 
violation to the commissioner of agriculture, and said com- 
missioner shall prosecute the party or parties thus reported. 


The matter not relevant to seeds is omitted. 
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CHAPTER 66 OF THE LAWS OF 1905. 


An Act to Further Regulate the Analysis of Food and 
Agricultural Seeds. 


Sec. 1. The director of the Maine Agricultural Experiment 
Station shall analyze, or cause to be analyzed, samples of 
agricultural seeds sold or offered for sale under the provisions 
of chapter thirty-nine of the revised statutes. He shall take in 
person or by deputy, a sample, not exceeding four ounces in 
weight, for said analysis, from any lot or package of agricul- 
tural seeds which may be in the possession of any grower, 
importer, agent or dealer in the state. 

Sec. 2. There shall be appropriated annually from the state 
treasury the sum of one thousand dollars in favor of the Maine 
Agricultural Experiment Station, and the same may be 
expended in the analysis of food and agricultural seeds. So 
much of said appropriation shall be paid by the treasurer of 
state to the treasurer of said Experiment Station as the 
director of said station may show by his bills has been expended 
in performing the duties required by the acts regulating the 
sale and analysis of food and the sale of agricultural seeds. 
Such payment shall be made quarterly upon the order of the 
governor and council, who shall draw a warrant for that 
purpose. 

Sec. 3. This act shall take effect when approved. 

[Approved March 15, 1905. | 


TESTING SEEDS AT HOME. 


It is important to the user of seeds not only to know their 
percentage of purity and what kind of weeds they carry, but to 
also know something of their vitality. In the case of seeds there 
are at least three ways whereby the user may be injured. A 
seed which carries foreign matter of any kind, in any consider- 
able amount, is correspondingly lowered in value. But there is 
another reason which is more important than the money consid- 
eration, and that is that the weed seeds which the seeds contain 
may be pernicious. For example,—clover seed carries fre- 
quently plantain seed. If this plantain seed is the door-yard 
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variety which is present practically all over Maine, there would 
be comparatively little harm from using clover seed which con- 
tained it. On the other hand—lance leaved plantain or rib grass 
is not abundant in Maine. It is an undesirable plant and using 
seed carrying it might introduce a weed into land which is at 
present free from it. It is important that the farmer should 
know the vitality as well as the purity of the seed that he is to 
use. No matter how pure a seed may be, if half of it will not 
sprout it has no more value than if the seed were half chaff. 

While it is not easy to make an exact purity test, it is not 
difficult for a farmer to so acquaint himself with the seeds that 
he is ordinarily using that by the help of an ordinary reading 
or magnifying glass he will be able to tell whether the seed in 
question contains any considerable amount of impurities. If 
the seed is spread out upon a white plate, a little practice will 
enable a farmer to see whether a given seed is reasonably pure 
or not, and he will soon learn to detect the more common foreign 
seeds. 

It is much easier for the farmer to test the vitality of seed than 
to make a purity examination. The following simple instruc- 
tions for performing germination tests at home without any 
special apparatus will enable the farmer to learn for. himself 
whether the seed that he is using has good vitality or not. 
Germination tests may be made in two ways,—the so-called 
blotting paper method, and the sand method. In making the 
germination test with blotting paper, blue blotting paper of 
common weight, cut into strips about 6x 19 inches, should be 
used. This is laid folded twice so as to get a piece of three 
thicknesses and about six inches square, on an ordinary dinner 
plate or platter. The seeds if small are placed on the top of the 
paper and if large between the folds. The paper is kept moist 
(not soaked) and at a temperature of 70 to 80 degrees F. 

If only a vitality test is desired the blotting paper method is 
preferable, but if it is desired to know how many seeds may be 
expected to grow, the sand method is in some ways preferable. 
In this method a thin layer of fine sand is sprinkled on the 
bottom of a flat dish and the seeds to be tested placed on it under 
a thin covering of sand. This must be kept moist and well 
shaded and at a somewhat higher temperature than in the first 
case. 
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At the end of every second day in the case of some seeds, and 
the third day in the case of those germinating more slowly, the 
sprouted seeds should be removed from the blotters or the sand 
and counted, the per cent being readily found by referring back 
to the number of seeds which were taken for the test. If 100 
seeds are used, the number that sprout give the vitality per cent. 


DESCRIPTION OF TABLES. 


In the present bulletin there are reported the results of purity 
tests made by the Experiment Station since 1902: Prior to the 
legislation of 1905, there were no funds for such inspection and 
only such samples were examined as were submitted by corres- 
pondents. — 

The table on page 6 contains a list of the weeds obtained 
from seeds here reported upon. They are arranged alphabet- 
ically in accordance with the English name. As the common 
name differs in different parts of the country, the scientific name 
is given for the purpose of identification. 

The table on page 7 summarizes the results of examination 
of samples of seeds collected by the Station in the spring of 
1905; while the table on page 8 summarizes the results of the 
examination of seeds sent in to the Station by correspondents 
in the years 1902 to 1905. 

In the tables on pages 9 to 16 there are given in detail the 
results of the analyses of the samples collected by the Station 
in the spring of 1905. 

The tables on pages 16 to 24 contain the analyses of samples 
sent to the Station by correspondents. In many instances these 
samples were sent by the dealers themselves and are goods that 
were offered to them, and it does not necessarily mean that they 
offered for sale in Maine seeds of this quality. In some 
instances it is certain that when the examination showed the 
seeds to be of low purity, they were not brought into the State. 
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A list of weeds from seeds here reported upon. 


COMMON NAME. 
Awned plantain. 
Blue vervain. 

Black mustard. 
Bitter dock. 
Buckwheat. 
Catchfly. 

Careless weed. 
Clustered dock. 
Crab grass. 

Crane’s bill. 
Creeping bent. 
Curled dock. 
Dooryard plantain. 
Evening primrose. 
False flax. 
Five-finger. 
Goosefoot. 

Gveen foxtail. 
Gum plant. 

Lady’s thumb. 
Large crab grass. 
Large spurge. 
Mayweed. 

Medic. 

Nerved manna-grass. 
Nettle-leaved goosefoot. 


Night-flowering catchfly. 


Orache. 
Oxeye daisy. 


Pennsylvania persicaria. 


Penny cress. 
Pigweed. 
Purslane 
Prostrate pigweed. 
Ragweed. 
Ribgrass. 

Rugel’s plantain. 
Sheep sorrel. 
Slender fescue. 
Small crab-grass, 
Sorrel. 
Stink-grass. 
Summer savory. 
Tall dock. 
Tumbleweed. 
Valerian. 

White dock. 
White vervain. 
Wild carrot. 

Wild peppergrass. 
Wild turnip. 
Wormseed mustard. 
Witch grass. 
Yellow daisy. 


SCIENTIFIC NAME, 
Plantago aristata. 
Verbena hastata. 
Brassica nigra. 
Rumex obtusifolius. 
Fagopyrum fagopyrum. 
Silene. 
Amaranthus hybridus. 
Rumex conglomeratus. 
Syntherisma sp. 
Geranium maculatum. 
Agrostis alba. 
Rumex crispus. 
Plantago major. 
Oenothera biennis. 
Camelina sativa. 
Potentilla monspeliensis. 
Chenopodium album. 
Chaetochloa viridis. 
Grindelia squarrosa. 
Polygonum persicaria. 
Syntherisma sanguinalis. 
Euphorbia nutans, 
Anthemis cotula. 
Medicago sp. 
Paniculuria nervata. 
Chenopodium murale. 
Silene noctifiora. 
Atriplex sp. 
Chrysanthemum leucanthemum. 
Persicaria pennsylvanica. 
Thiaspi arvense. 
Amaranthus sp. 
Portulaca oleracea. 
Amaranthus blitoides. 
Ambrosia artemisiaefolia. 
Plantago lanceolata. 
Plantago Rugelii. 
Rumex acetosella. 
Festuca octoflora. 
Syntherisma linearis. 
Rumex acetosa. 
Setaria sp. 
Origanum vulgare. 
Rumex altissimus. 
Amaranthus graecizans. 
Valeriana sp. 
Rumex salicifolius. 
Verbena urticifolia. 
Daucus carota. 
Lepidium virginicum. 
Brassica campestris. 
Erysimum cheiranthoides. 
Panicum capillare. 
Rudbeckia hirta. 
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Tables showing results of Examination of Samples of Seed 
collected by the Station in 1905. 


KIND OF SEEDS AND NUMBER OF SAMPLES. 
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8 MAINE AGRICULTURAL EXPERIMENT STATION. 


1906. 


Table showing the results of examination of seeds sent in to the 


Station in years 1902-5. 


Names of Weeds. 


NUMBER OF SAMPLES EXAMINED. 
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SEED INSPECTION. 


"a 


Analysis of seeds. Samples collected by the Station in the 


spring of 1905. 


Sample 
number 


Inert 
matter. 


Foreign 


RED CLOVER. (Trifoliwm pratense.) 
418/From C. M. Conant Co., Bangor, May 5, 1905.............. 
Number of foreign seeds in 1 pound. 
Timothy, 200; lady’s thumb, 100; clustered dock, 200; 
goosefoot, 200; dooryarda plantain, 400; embryos, 100. | 


416|From C. M. Conant Co., Bangor, Mayo: OO aatetetststeletetecetiater: 

Number of foreign seeds in 1 pound. 

Goosefoot, 100; wormseed mustard, 100; ribgrass, 300; 
Rugel’s plaintain, 700; lady’s thumb, 100; green fox. 
tail, 1,400; yellow foxtail, 200; witchgrass, 300; crab-| 
grass, 2, 200; embryos, 1,000. 


428)}From C. M. Conant Co., Bangor, May 5, 1905.............. 

Number of foreign seeds in I pound. 

Lady’s thumb, 300; witchgrass, 200; awned plantain, 
300; ribgrass, 500; dooryard plantain, 2,700; tumble-) 
weed, 400; may weed, 100; green foxtail, 300; yellow, 
foxtail, 400; curled dock, 300; sheep sorrel, 1005} 
embryos, 200; small crab grass, 200; wild turnip, 100. 

429|/From C. M. Conant Co., Bangor, May 5, 1905..... ........ | 

Number of foreign seeds in I pound. } 

Rugel’s plantain, 1,300; green foxtail, 200; sorrel, 2005) 
Witehgrass, 100; goosefoot, 200; lady’s thumb, 1005) 
embryos, 200. 


417|From R. B. Dunning & Co., Bangor, March 31, 1905....... | 
Number of foreign seeds in i pound. | 
Witchgrass, 100; green foxtail, 400; ribgrass, 100; door-| 

yard plantain, 100. 


336|From R. B. Dunning & Co., Bangor, March 31, 1905....... 
Number of foreign seeds in 1 pound. 
Timothy, 100; sheep sorrel, 100; sorrel, 100. 


422|/From A. H. Fogg Co., Houlton, April 25, 1905............. 
Number of foreign seeds in I pound. 
Alsike, 200; sorrel, 200. 


423|From Geo. B. Haskell Co., Lewiston, April 18, 1905...... 
Number of foreign seeds in 1 pound. 
Timothy, 500; lady’s thumb, 200; goosefoot, 200; witch- 
grass, 200; sorrel, 300; tumble weed, 100; sheep sorrel, 
500; ribgrass, 200: Rugel’s plantain, 400; embryos, 200. 


435|From Geo. B. Haskeli Co., Lewiston, April 18, 1905. ..... | 
Number of foreign seeds in 1 pound. 
Green foxtail, 200. 


412/From Oscar Holway Co., Auburn, April 20, 1905.......... 

Number of foreign seeds in 1 pound. 

Green foxtail, 400; yellow foxtail, 300; clustered dock,| 
200; stink grass, 100. } 


419|From Oscar Holway Co., Auburn, April 20, 1905.......... 

Number of foreign seeds in 1 pound. 

Red ton, 200; timothy, 4,000; witch grass, 500; sheep) 
sorrel, 1,300; curled dock, 200; wild peppergrass, 100; 
lady’s thumb, 400; Rugel’s plantain, 900; green foxtail, 
700; yellow foxtail, 300; embryos, 300; small crab 
grass, 300. 


438|From Oscar Holway Co., Auburn, April 20, 1905.......... 

Number of foreign seeds in 1 pound. 

Awned plantain, 400; ribgrass, 1,300; dooryard plan- | 
tain, 300; yellow foxtail, 2,800; sorrel, 100. 


Description of Sample, Foreign Seeds, etc. 
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Io MAINE AGRICULTURAL EXPERIMENT STATION. 1906. 
Analysis of seeds, Station samples—Continued: 
26 Ho} fp. 
a2 Description of Sample, Foreign Seeds, etc. Og BH Og 
ae Be i) Sa aia 
aS aa | 28 fa & 
RED CLOVER—Continued. Per ct.| Per ct.| Per ct. 
430|From Kendall and Whitney, Portland, April 7, 1905.... 99.9 0 0. 
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Number of foreign seeds in 1 pound. 
Tinothy, 100; valerian, 100. 


From Shaw, Hammond and Carney, Portland, April 13, 
GOB Peyaratoretaven ccleletsiovevelcisietstetelelareleteteretormtaicterteleteleieieietereriatetericieisralereterare 

Number of foreign seeds in 1 pound. 

Wormseed mustard, 100; green foxtail, 200; yellow fox- 
tail, 100; Rugel’s plantain, 200; ribgrass, 3,100; lady’s 
thuinb, 200; goosefoot, 100. 


From Shaw, Hammond and Carney, Portland, April 13, 
Number of foreign seeds in 1 pound. 


Frou Shaw, Hammond and Carney, Portland, April 18, 
DOD Serteratcteteloteleleloretevsiclatetcicieteleieielelotasiorieisterleretcietcleleletelelereicietercicteletenst: 
Number of foreign seeds in I pound. 

Timothy, 1,800; red top, 300; tumbleweed, 800; witch- 
grass, 1,400; wild peppergrass, 100; curled dock, 400; 
sheep sorrel, 100; goosefoot, 200; dooryard plantain, 
3800; Rugel’s plantain, 1,500; yellow foxtail, 200; small 
crab grass, 200. 


From A. M. Smith, Presque Isle, April 13, 1905 ...... .... 
Number of foreign seeds in 1 pound. 
Ribgrass, 100; yellow foxtuil, 100. 


From A. M. Smith, Presque Isle, April 13, 1905............ 
Number of foreign seeds in 1 pound. 
Ribgrass, 100; green foxtail, 100. 


From M. C. Smith, Presque Isle, April 25, 1905............ 

Number of foreign seeds in I pound. 

Timothy, 10,400; tumbleweed, 100; goosefoot, 1,300; 
awned plantain, 300; ribgrass, 2,100; sheep sorrel, 600; 
sorrel, 100; green foxtail, 700; yellow foxtail, 1,700; 
wild mustard, 200; lady’s thumb, 600; mayweed, 300; 
dooryard plantain, 6,000; wild turnip, 100; small crab 
grass, 500. 


From M.C. Smith, Presque Isle, April 25, 1905 ........... 
Number of foreign seeds in 1 pound. 
Ribgrass, 100; lady’s thumb, 100. 


From John C. Watson Co., Houlton, April 25, 1905........ 
Number of foreign seeds in 1 pound. 
Green foxtail, 200; yellow foxtail, 200; sorrel, 100. 


From John C. Watson Co., Houlton, April 25, 1905 ....... 

Number of foreign seeds in 1 pound. 

Timothy, 1,500; lady’s thumb, 300; green foxtail, 600; 
yellow foxtail, 200; ribgrass, 300; dooryard plantain, 
500; sheep sorrel, 300. 


From John C. Watson Co., Houlton, April 25, 1905 ....... 
Number of foreign seeds in 1 pound. 
Sorrel, 100; green foxtail, 100. 


From John C. Watson Co., Houlton, April 25, 1905 ....... 

Number of foreign seeds in 1 pound. 

Timothy, 3,300; sheep sorrel, 1,900; sorrel, 100; Rugel’s 
plantain, 300; goosefoot, 200. 


From John C. Watson Co., Houlton, April 25, 1905........ 
Number of foreign seeds in 1 pound. 
Timothy, 2,900; sorrel, 300; dooryard plantain, 300. 
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Analysis of seeds, Station samples—Continued: 


Description of Sample, Foreign Seeds, etc. 


Sample 
number. 


CRIMSON CLOVER. (Trifolium incarnatum.) 
413|/From R. f. Dunning and Co., Bangor, March 31, 1905.... 
Number of foreign seeds in 1 pound. 
Timcthy, 100; red clover, 400; crane’s bill, 200; ribgrass, 
nae sheep sorrel, 600; wild mustard, 100; night catch 
y, 200. 


WHITE CLOVER. (Trifolium repens.) 
424/From R. B. Dunning and Co., Bangor, March 3), 1905.... 
Number of foreign seeds in 1 pound. 
Timothy, 49,100; wild peppergrass, 500; sheep sorrel, 
1,600; night catchfly, 300; mayweed, 600; grass seeds, 
We goosefoot, 100; five-finger, 800; dooryard plantain, 
000. ; 


421/From G. B. Haskell Co., Lewiston, April 18, 1905......... 
Number of foreign seeds in 1 pound. 
Timothy, 100; goosefoot, 100; sheep sorrel, 400; door- 
yard plantain, 600; Rugel’s plantain, 200. 


415|From Kendall and Whitney, Portland, April 7, 1905..... 
Number of foreign seeds in 1 pound. ; 
Alsike, 600; timothy, 1,000; red top, 200; dooryard 
plantain, 5,400; white dock, 800; mayweed, 100; Rugel’s 
plantain, 1,000. 


ALSIKE. (Trifolium hybridum.) 
451|From C. M. Conant Co., Bangor, May 5, 1905.............. 
Number of foreign seeds in 1 pound. 
Timothy, 75,400; sheep sorrel, 2,000; small crab grass, 100. 


441/From C. M. Conant Co., Bangor, May 5, 1905.............. 
Number of foreign seeds in 1 pound. 
Red top, 1,200; timothy, 2100; sheep sorrel, 2,300; lady’s 
thumb, 100. 


449|/From R. B. Dunning and Co., Bangor, March 31, 1905.... 
Number of foreign seeds in 1 pound. 
Timothy, 27,800; red top, 300; sheep sorrel, 800; rib grass, 
100; yellow foxtail, 200; five-finger, 100; dooryard 
plantain, 100; nerved manna grass, 200. 


446}From R. B. Dunning and Co., Bangor, March 31, 1905.... 

Number of foreign seeds in 1 pound. 

Timothy, 38,600; witch grass, 100; sheep sorrel, 300; 
winged pigweed, 100. 


452|From A. H. Fogg Co., Houlton, April 25, 1905............. 
Number of foreign seeds in 1 pound. 
Timothy, 500. 


445|From Harmon and Harris, Portland, April 10, 1905...... 

Number of foreign seeds in 1 pound. 

Timothy, 92,000; sheep sorrel, 500; goosefoot, 100; night 
catehfily, 200. 


442/From Geo. B. Haskell Co., Lewiston, April 18, 1905...... 
Number of foreign seeds in 1 pound. 
Red top, 200; timothy, 16,700; sheep sorrel, 1,600; door- 
yard plantain, 100. 


SEED INSPECTION. II 
. =} 

be or. 

og | 22 | oe 

£3 | 22 | 63 

On a! yn 
Per et.| Per ct.| Per ct. 
98.9 0.7 0.4 
94.8 0.9 4.3 
99.5 9.3 0.2 
98.8 0.4 0.8 
94.5 0.9 4.6 
99.4 0.2 0.4 
96.1 0.8 3.1 
98.9 0.5 0.6 
99.8 0.1 0.1 
91.5 0.6 c® 
S729 0.6 1.5 
98.8 0.3 0.9 


456|From Oscar Holway Co., Auburn, April 20, 1905.......... 
Number of foreign seeds in 1 pound. 
Timothy, 8,300; red clover, 100; red top, 200; sheep sor- 
rel, 200; dooryard plantain, 200; gum weed, 100. 


I2 MAINE AGRICULTURAL EXPERIMENT STATION. 1906. 


Analysis of seeds, Station samples—Continued: 


ge 5 | 
a6 . Description of Sample, Foreign Seeds, etc. oe BE 2g 
BE ae | 8 | ee 
ALSIKE—Continued. Per ct.| Per ct.| Per ct. 
454|From Kendall and Whitney, Portland, April 7, 1905..... 96.2 0.3 3.5 


Number of foreign seeds in 1 pound. 
Timothy, 35.000; sheep sorrel, 1,500; false flax, 100; night 
catehfly, 200. 


450|/From Shaw, Hammond and Carney, Portland, March 
SU IGODS ic intapicie ie vine rmiss chee oie Custer setensdarene aie Tole Gieioveieis sigisievere oieteteios 97.2 0.8 2.00 

Number of foreign seeds in 1 pound. 

Feta nea red top, 1,800; sheep sorrel, 500; unripe 
seed, 100. 


444)From Shaw, Hammond & Carney, Portland, April 13,1905) 90.7 0.5 8.8 
Number of foreign seeds in 1 pound. 
Timothy, 96,000; sheep sorrel, 800. 


448|From A. M. Smith, Presque Isle, April 25, 1905. .......... 99.3 0.4 0.3 
Number of foreign seeds in 1 pound. 
Timothy, 1,200; sheep sorref, 100. 


455|From M. C. Smith, Presque Isle, April 25, 1905............ 98.3 0.4 1.3 

Number of foreign seeds in 1 pound. 

Timothy, 11,500; red top, 100; sheep sorrel, 1,500; catch- 
fly, 100; nerved manna grass, 400. 


453|From M. C. Smith, Presque Isle, April 25, 1905........... 99.8 0.1 0.1 
Number of foreign seeds in 1 pound. 
Timothy, 1,100; sheep sorrel, 100. 


447 


a 


From John Watson Co., Houlton, April 25, 1905........... 99.5 0.1 0.4 
Number of foreign seeds in 1 pound. 
Timothy, 3,600; sheep sorrel, 200; wild peppergrass, 100. 


448|From John Watson Co., Houlton, April 25, 1905.......... 98.6 0.5 0.9 
Number of foreign seeds in I pound. ;, 
Timothy, 15,400; sheep sorrel}, 400. 


ALFALFA. (Medicago sativa.) 

457|From R. B. Dunning and Co., Bangor, March 31, 1905....| 99.2 0.5 0.3 

Number of foreign seeds in 1 pound. 

Red top, 100; alsike, 100; ribgrass, 100; winged pigweed, 
100; yellow foxtail, 200. 


HUNGARIAN GRASS. (Jxophorus italicus.) 

458|From Harmon and Harris, Portland, April 10, 1905...... 99.2 0.1 0.7 

Number of foreign seeds in I pound. 

Timothy, 100; winged pigweed, 400; Pennsylvania per- 
sicaria, 200; lady’s thumb, 300, green foxtail, 100; 
witchgrass, 100; gum weed, 200; large crabgrass, 2,300. 


460|From Geo. B. Haskell Co., Lewiston, April 18, 1905 ...... 98.8 0.5 0.7 

Number of foreign seeds in 1 pound. 

Red top, 100; goosefoot, 700; pigweed, 300; witchgrass, 
4,400: gumweed, 100; lady’s thumb, 500; winged pig- 
weed, 100; large crab grass, 600. 


459|From Oscar Holway Co., Auburn, April 20, 1905.......... 99.1 0.5 0.4 

Number of foreign seeds in 1 pound. 

Lady’s thumh, 400; winged pigweed,. 100; goosefoot, 
100; yellow foxtail, 100; large crabgrass, 400. 


461|From Shaw, Hammond & Carney, Portland, Apr. 13,1905) 99.3 0.3 0.4 

Number of foreign seeds in 1 pound. 

Timothy, 100; lady’s thumb, 800; sorrel, 100; winged 
pigweed, 200; witchgrass, i00. 


462)From Kendall and Whitney, Portland, April 7, 1905......| 99.4 0.1 0. 

Number of foreign seeds in 1 pound. 

Lady’s thumb, 500; winged pigweed, 1,000; gum weed, 
400; large crab grass, 500. 


SEED INSPECTION. 


"a 


Analysis of seeds, Station samples—Continued: 


Description of Sample, Foreign Seeds, etc. 


Sample 
number 


Inert 


matter. 


BARLEY. (Hordeum vulgare.) 

463)From Kendall and Whitney, Portland, April 7, 1905...... 

Practically no impurities present, either foreign seed 
or mechanical. 


OATS. (Avena sativa.) 
464|From Kendall and Whitney, Portland, April 7, 1905..... 
Practically 100 per cent pure. 


SIBERIAN MILLET. 

465|From Oscar Holway Co., Auburn, April 20, 1905.......... 

Number of foreign seeds in 1 pound. 

Hungarian, 1,500; tumbleweed, 100; winged pigweed, 
100; curled dock, 100; green foxtail, 4,600; yellow fox- 
tail, 1,600. 


TIMOTHY. (Phleum pratense.) 

482|From C. M. Conant Co., Bangor, May 5, 1905.............. 

Number of foreign seeds in I pound. 

Red clover, 800; alsike, 500; red top, 3,000; five-finger, 
400; dooryard plantain, 200; goosefoot, 100; lady’s 
thumb, 200. : : 


480|From C. M. Conant Co., Bangor, May 5, 1905.............. 

Number of foreign seeds in 1 pound. 

White clover, 600; red clover, 100; sheep sorrel], 100; wild 
peppergrags, 200; yellow daisy, 300; blue vervain, 300; 
white vervain, 300. 


477|From C. M. Conant Co., Bangor, May 5, 1905............. 

Number of foreign seeds in 1 pound. 

White clover, 200; red clover, 100; alsike, 300; red top, 
200; sheep sorrel, 200; dooryard plantain, 200; lady’s 
thumb, 200. 


493|From R. B. Dunning and Co., Bangor, March 31, 1905.... 
Number of foreign seeds in 1 pound. 
White clover, 100; sheep soriel, 100; large spurge, 100. 


492|From R. B. Dunning and Co., Bangor, March 3, 1905..... 
Number of foreign seeds in 1 pound. 
White clover, 800; hungarian, 100; five-finger, 100. 


481|/From R. B. Dunning and Co., Bangor, March 3, 1905..... 
Number of foreign seeds in 1 pound. 
Red clover, 100; winged pigweed, 200; evening prim- 
rose, 100; blue vervain, 100. 


473|/Krom R. B. Dunning and Co., Bangor, March 3, 1905.... 
Number of foreign seeds in 1 pound. 
Red clover, 900; alsike, 100; goosefoot, 300; wild pepper- 
grass, 100; winged pigweed, 300; sheep sorrel, 100; 
dooryard plantain, 1,200. 


486|From A. H. Fogg Co., Houlton, April 25, 1905............. 
Number of foreign seeds in 1 pound 
Red clover, 300; night catch-fly, 100; yellow daisy, 100; 
blue vervain, 100; white vervain, 100; ragweed, 100. 


75|From A. H. Fogg, Houlton, April 25, 1905 ............ .... 
Number of foreign seeds in 1 pound. 
Alsike, 200; sheep sorrel, 100; mayweed, 100. 


494|From Harmon and Harris, Portland, April 10, 1905...... 
White clover, 500; goosefoot, 100. 
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MAINE AGRICULTURAL EXPERIMENT STATION. 


1906. 


Analysis of seeds, Station samples—Continued: 


Sample 
number 
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Description of Sample, Foreign Seeds, etc. 


TIMOTHY—Continued. 
From Harmon and Harris, Portland, April 10, 1905 ...... 
Number of foreign seeds in 1 pound. 
Al sike, 800; winged pigweed, 500; dooryard plantain, 
1°300; yellow daisy, 100; blue vervain, 200; ragweed, 
200; White vervain, 100. 


Froin Geo. B. Haskell Co., Lewiston, April 18, 1905...... 
Numberof foreign seeds in 1 pound. 
Alsike, 100; lady’s thumb, 100; dooryard plantain, 100. 


From Geo. B. Haskell Co., Lewiston, April 18, 1905...... 

Number of foreign seeds in 1 pound. 

Red clover, 100; wild peppergrass, 100; tzmbleweed, 
100; penny cress, 100; lady’s thumb, 100; blue vervain, 
300; ragweed, 200. 


From Geo. B. Haskell Co., Lewiston, April 18, 1905...... 

Number of foreign seeds in 1 pound. 

Red top, 3,900; alsike, 300; Rugel’s plantain, 700; door- 
yard plantain, 400; wild p eppergrass, 100; yellow fox- 
tail, 100; five-finger, 400; sheep sorrel, 200; yellow 
daisy, 300; blue, vervain, 100; white vervain, 100. 


Frum Oscar Holway Co., Auburn, April 20, 1905.......... 
Number of foreign seeds in 1 pound. 
Red clover, 100. 


From Oscar Holway Co., Auburn, April 20, 1905.......... 

Number of foreign seeds in I pound. 

Red clover, 600; alsike, 200; ribgrass, 100; dooryard 
plantain, 3,000; Rugel’s plantain, 800; sheep sorrel, 500; 
wild peppergrass, 100; winged pigweed, 300; poly- 
gonum persicaria, 200; yellow daisy, 100; blue vervain, 
100: white vervain, 100. 


From Kendall and Whitney, Portland, April 7, 1905...... 

Number of foreign seeds in 1 pound. 

Alsike, 500; red clover, 300; red top, 2,300; five finger, 
4,700; dooryard plantain, 400; winged pigweed, 400; 
wild peppergrass, 100; sheep sorrel, 200; yellow daisy, 
aitablue vervain, 600; white vervain, 100; ragweed, 


From Kendall and Whitney, Portland, April 7, 1905...... 

Number of foreign seeds in 1 pound 

Alsike, 200; mayweed, 100; dried up and unidentified 
seeds, 300. 


From Shaw, Hammond & Carney, Portland, April 13, 1905 

Number of foreign seeds in I pound. 

Red clover, 500; white clover, 100; dooryard plantain, 
400; winged pigweed, 100; five-tinger, 500. 


From Shaw, Hammond &Uarney, Portland, A pril 13, 1905 

Number of foreign seeds in 1 pound. 

Red top, 5,100; red clover, 1,400; alsike, 600; Rugel’s 
plantain, 2,000; dooryard plantain, 2,300; winged pig- 
weed, 300; five finger, 4,500; sheep sorrel, 600; sorrel, 
100; wild peppergrass, 200; witch grass, 100; yellow 
foxtail, 100; yellow daisy, 100; blue vervain, 300; rag- 
weed, 300; white vervain, 200. 


470|From Shaw Hammond & Carney, Portland, April 13, 1905 


Number of foreign seeds in 1 pound. 
Red top, 1,500; red clover, 300; alsike, 200; dooryard 
plantain, 400; wild peppergrass, 100. 
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Analysis of seeds, Station samples—Continued: 
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Description of Sample, Foreign Seeds, etc. 


Sample 
number. 


Inert 
matter. 


Foreign 
seeds. 


TimoTHyY—Continued. 
469|From A. M. Smith, Presque Isle, April 25, 1905........... 
Number of foreign seeds in 1 pound. 
Alsike, 2,800; red clover, 1,000; red top, 1,400; five 
finger, 200; dooryard plantain, 800; oxeye daisy, 200; 
sheep sorrel, 200; black mustard, 100. 


468|From A. M. Smith, Presque Isle, April 25, 1905........... 
Number of foreign seeds in 1 pound. 
Alsike, 300; sheep sorrel, 100; winged pigweed, 100. 


472|From M.C. Smith, Presque Isle, April 25, 1905........... 
Number of foreign seeds in 1 pound. 
Rugel’s plantain, 100; mayweed, 100. 


471|From M. C. Smith, Presque Isle, April 25, 1905............ 
Number of foreign seeds in I pound. 
Red clover, 100; dooryard plantain, 100; winged pig- 
weed, 200; large spurge, 200. 


488)From John Watson Co., Houlton, April 25, 1905.......... 
Number of foreign seeds in I pound. ; 
White clover, 200; winged pigweed, 500; sheep sorrel, 
100; yellow daisy, 200; blue vervain, 100; white ver- 
vain, 100; ragweed, 100. 


487|/From John Watson Co., Houlton, April 25, 19U5.......... 
Number of foreign seeds in 1 pound. 
No foreign seeds were present. 


484/From John Watson Co., Houlton, April 25, 1905....... as 
Number of foreign seeds in 1 pound. 
White clover, 1,000; sheep sorrel, 700. 


478|From John Watson Co., Houlton, April 25, 1905.......... 

Number of foreign seeds in 1 pound. 

Alsike, 500; red top, 600; winged pigweed, 200; goose- 
foot, 100; yellow foxtail, 200; wild peppergrass, 100; 
yellow daisy, 200; blue vervain, 500; white vervain, 
200; ragweed, 200. 


486|From A. H. Fogg Co., Houlton, April 25, 1905 
Number of foreign seeds in 1 pound. 
Night catchfly, 100; red clover, 200; yellow daisy, 100; 
blue vervain, 100; white vervain, 100; ragweed, 100. 


see e ees eeeeee 


RED Top. (Agrostis alba vulgaris.) 
507|From C. M. Conant Co., Bangor, May 5, 1905 
Number of foreign seeds in 1 pound. 
Timothy, 167,000; sheep sorrel, 3,400. 


see eres ereeee 


504/From C. M. Conant Co., Bangor, May 5, 1905 
Number of foreign seeds in 1 pound. 
Timothy, 170,800; hungarian, 200; sheep sorrel, 600; 

lady’s thumb, 400. 


sen e ewe tees eee 


500|From R. B. Dunning and Co., Bangor, March 31, 1905.... 
Number of foreign seeds in 1 pound. 
Timothy, 90,800; five-finger, 29,400; dooryard plantain, 
3,400; yellow daisy, 400; blue vervain, 400; white ver- 
vain, 200. 


498|From R. B. Dunning and Co., Bangor, March 31, 1905 ... 
Number of foreign seeds in 1 pound. 
Timothy, 268,200; five-finger, 400; dooryard plantain, 600- 
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Analysis of seeds, Station samples—Concluded: 


Description of Sample, Foreign Seeds, etc. 


Sample 
number 
Pure 
seed. 
Inert 
matter. 


TimorTHy--Continued. Per ct.| Per ct.| Per ct. 

505|From Harmon and Harris, Portland, April 10, 1905...... 85.2 0.6 14.2 

Number of foreign seeds in 1 pound. 4 

Timothy, 24,800; five-finger, 19,200; dooryard plantain, 
12,600. 


499|From Harmon and Harris, Portland, April 10, 1905 ...... 99.2 0.5 0.8 
Number of foreign seeds in 1 pound. . 
Timothy, 1,600; catechfly, 1,000; dooryard plantain, 400. 


502|From Geo. B. Haskell Co., Lewiston, April 18, 1905...... 99.4 0.4 0.2 
Number of foreign seeds in I pound. 
Timothy, 2,400; dooryard plantain, 400; catehfly, 200. 


496|From Geo. B. Haskell Co., Lewiston, April 18, 1905...... 99.3 0.1 0.6 

Number of foreign seeds in 1 pound 

Timothy, 99,600; five-finger, 2,400; dooryard plantain, 
2,800; wild peppergrass, 400. 


506|From Oscar Holway Co., Auburn, Apvil 20, 1905... ...... 92.1 0.3 

Number of foreign seeds in 1 pound. : 

Timothy, 128,000; five-finger, 20,000; dooryard plantain, 
2,000; lady’s thumb, 1,400. 


1 
fer) 


503/From Oscar Holway Co., Auburn, April 20,1905......... 94.2 0.3 5.5 . 
Number of foreign seeds in 1 pound. . 
Timothy, 114,000; dooryard plantain, 2,000. 


501|From Oscar Holway Co., Auburn, April 20, 1905.......... 99.5 0.2 0.3 

Number of foreign seeds in 1 pound. 

Timothy, 800; five-finger, 200; dooryard plantain, 1,000; 
ragweed, 400; blue vervain, 200. 


509| From Kendall and Whitney, Portland, April 7, 1905 ..... 93.3 0.1 6.6 
Number of foreign seeds in 1 pound. i 
Timothy, 179,400; five-finger, 9,400; dooryard plantain, 
2,000. 


842|From Kendal] and Whitney, Portland, April 7, 1905 

Number of foreign seeds in 1 pound. : 

Timothy, 168,400; five-finger, 5,200; dooryard plantain, 
1,600; sheep sorrel, 600. 


Bene 90.0 1.0 9.0 


508|From Shaw, Hammond & Carney, Portland, Apr. 13, 1905} 95.2 1.1 3.7 
Number of yoreign seeds in 1 pound. : 
Timothy, 61,200; five-finger, 1,400; dooryard plantain, 400. 


4 


495) From Shaw, Hammond & Carney, Portland, April, 13,1905] 95.3 1.0 0. 
Number of foreign seeds in I pound. 
Alsike, 200; timothy, 6,400; five-finger, 8,800; wild 
peppergrass, 200; dooryard plantain, 200. 


ORCHARD GRASS. (Dactylis glomerata.) 

510)/From R. B. Dunning and Co., Bangor, March 31, 1905....| 97.8 1.9 0.3 
Number of foreign seeds in 1 pound. 

Red clover, 200; red top, 1,000; sorrel, 6C0; ribgrass, 200. 


KENTUCKY BLUE GRASS. (Poa pratensis.) 
511|/From R. B. Dunning and Co., Bangor, March 31, 1905....| 98.8 0.8 0.4 
Number of foreign seeds in 1 pound. 
Red clover, 200; alsike, 200; orchard grass, 200; timothy, 
200; sheep sorrel, 200; lady’s thumb, 200. 


LAWN SEED. at 

512/From Geo. B. Haskell Co., Lewiston, May 5, 1905........- 97.7 1.5 
Number of foreign seeds in 1 pound. 

Sheep sorrel, 4,000; dooryard plantain, 1,000. 


a 


SEED INSPECTION. 17 
Analysis of seeds. Samples sent to the Station by corres- 
pondents in the years 1902-5. 
| bp 
Description of Sample, Foreign Seeds, etc. 2s ES 2g 
Be | 8 | 28 


Sample 
number 


RED CLOVER. (Trifolium pratense.) 
406|From R. B. Dunning and Co., Bangor, April 15, 1905..... 
Number of foreiyn seeds in 1 pound. 
Crimson clover, 1,400; timothy, 100; tall dock, 200. 


318]From A. H. Fogg Co., Houlton, February 22, 1902........ 
Number of foreign seeds in 1 pound. 
Timothy, 200; green foxtail, 1,100. 


326|From H. N. Goodhue, Fort Fairfield, March 20, 1902...... 
Number of foreign seeds in 1 pound. 
Timothy, 200; green foxtail, 1,700; unidentified, 1,100. 


328|/From H. N. Goodhue, Fort Fairfield, March 20, 1902...... 

Number of foreign seeds in 1 pound. 

Timothy, 1,300; green foxtail, 400; bitter dock, 100; 
lady’s thumb, 100. 


_332/From H. N. Goodhue, Fort Fairfield, April 7, 1902........ 

; Number of foreign seeds in 1 pound. ° 

Timothy, 100; green foxtail, 900; lamb’s quarters, 100; 
ragweed, 100. 


364|From H. N. Goodhue, Fort Fairfield, April 16, 1903....... 
Number of foreign seeds in 1 pound. 
Timothy, 300; green foxtail, 400; peppergrass, 300. 


368/From H. N. Goodhue, Fort Fairfield, April 22, 1903....... 

Number of foreign seeds in 1 pound. 

Timothy, 1,200; green foxtail, 300; ribgrass, 200; sheep 
sorrel, 200; white dock, 100. 


871!From H. N. Goodhue, Fort Fairfield, April 22, 1903....... 
Number of foreign seeds in 1 pound. 
Timothy, 200; green foxtail, 100. 


388/From Geo. B. Haskell Co., Lewiston, March 24, 1904..-.. 

Number of foreign seeds in 1 pound. 

Timothy, 1,100; green foxtail, 600; pigweed, 100; sheep 
sorrel, 300; white dock, 600. 


387|From Geo. B. Haskell Co., Lewiston, March 24, 1904..... 
Number of foreign seeds in 1 pound. 
Timothy, 200; ribgrass, 200. 


388/From Geo. B. Haskell Co., Lewiston, March 24, 1904..... 

Number of foreign seeds in 1 pound. 

Timothy, 4,200; green foxtail, 400; lady’s thumb, 300; 
sheep sorrel, 200. 


389/From Geo. B. Haskell Co., Lewiston, Maren 24, 1904..... 
Number of foreign seeds in 1 pound. 
Timothy, 7,300; green foxtail, 600; ribgrass, 300; lady’s 
thumb, 100; sheep sorrel, 300. 


340/From H. N. Knight, Fort. Fairfield, April 7, 1902.......... 
Number of foreign seeds in 1 pound. 
Green foxtail, 1,000; bitter dock, 100; black mustard, 100. 


341)/From H.N. Knight, Fort Fairfield, April 7, 1902.......... 
Number of foreign seeds in 1 pound. 
Green foxtail, 800; lady’s thumb, 100. 


Per ct.| Per ct.| Per ct. 
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1906. 


Analysis of seeds from correspondents—Continued: 


Description of Sample, Foreign Seeds, ete. 


Sample 
number 


Inert 
matter. 


RED CLOVER--Continued. 
330}From C. H. Moody, Turner, March 22, 1902................ 
Number of foreign seeds in 1 pound. 
Timothy, 1,260; white clover, 300; green foxtail, 2,100; 
sheep sorrel, 400; ribgrass, 400; lamb’s quarters, 600; 
some species of polygonum, 300. 


337|From C. H. Moody, Turner, April 7, 1902............+...6- 
Number of foreign seeds in 1 pound. 
Timothy, 1,000; green foxtail, 2,800. 


338|}From C. A. Moody, Turner, April 7, 1902................ 2 
Number of foreign seeds in 1 pound. 
Timothy, 100; green foxtail, 100; dooryard plantain, 200. 


365|From A. D. Nutter and Co., Mars Hill, April 17, 1908..... 
Number of foreign seeds in 1 pound. 

Timothy, 7,900; green foxtuil, 500; white doek, 100; rib- 

grass, 1,300; awned plantain, 100; lamb’s quarters, 100. 


302|From Shaw, Hammond & Carney, Portland, Dee. 13, 1901 
Number of foreign seeds in | pound. 
Sorrel, 100; five-finger, 100. 


309|From Shaw, Hammond &Carney, Portland, Dec. 13, 1901 
Number of foreign seeds in | pound. 
Unidentified seed, 600. 


346|From H. Bb. Whipple, Bingham, April 23, 1902............ 

Number of foreign seeds in | pound. 

Timothy, 400; green foxtail, 900; wild buckwheat, 100; 
orache, 2v0. 


355, From H. B. Whipple, Bingham, Feb. J1, 1903.............. 

Number of foreign seeds in 1 pound. 

Timothy, 3,800; green foxtuil, 1,700; ribgrass, 100; care- 
less weed, 300; lamb’s quarters, 200. 


© 


WHITE CLOVER. (Trifolium repens.) ° 
304|From Shaw, Hammond & Carney, Portland, Dec. 13, 1901 
Number of foreign seeds in | pound. 
Timothy, 2,600; dooryard plantain, 5,500; sorrel, 600; 
unidentified, three species, 1,600. 


MAMMOTH CLOVER. (Trifolium medium.) 

407|From R. B. Dunning and Co., Bangor, April 15, 1905..... 

Number of foreign seeds in 1 pound. 

Timothy, 400; crimson clover, 800; white dock, 200; 
sheep sorrel, 100; vervain, 100. 


317|From A.H Fogg Co., Houlton, Feb. 22, 1902.............. 

Number of foreign seeds in 1 pound. 

Timothy, 4,300; green foxtail, 200; yellow foxtail, 100; 
mustard, 2,500. 


ALSIKE (Trifolium hybridum.) 

357|/From R. B. Dunning and Co., Bangor, March 21, 1903.... 
Number of foreign seeds in 1 pound. 

Timothy, 21,500; green foxtail, 100; sheep sorrel, 500. 


358|From R. B. Dunning and Co., Bangor, March 21, 1903.... 
Number of foreign seeds in 1 pound, 
Timothy, 35,000, sheep sorrel, 1,100; peppergrass, 500. 


407|From R. B. Dunning and Co., Bangor, April 15, 1905..... 
Number of foreign seeds in 1 pound. 
Red top, 100; timothy, 3,700; bitter dock, 200; Rugel’s 


plantain, 100; nettled-leaved goosefoot, 500. 


Per ct.| Per ct. 
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Analysis of seeds from correspondents—C ontinued: 


Description of Sample, Foreign Seeds, etc. 


Sample 
number 


ALSIKE—Continued. 

319/From A. H. Fogg Co., Houlton, Feb. 22, 1902.............. 

' |Number of foreign seeds in 1 pound. 

Timothy, 17,800; white clover, 2,100; medicago, 1,200; 
careless weed, 100; sorrel, 300; unidentified, 1,400. 


320/From A. H. Fogg Co., Houlton, Feb. 22, 1902.............. 
Number of foreign seeds in 1 pound. 


500; sorrel, 200; English catchfly, 200. 


322|/From H. N. Goodhue, Fort Fairfield, March 20, 1902...... 
Number of foreign seeds in 1 pound. 
Clover, 300; timothy, 3,800; purslane, 200; sorrel, 400. 


323/From H. N. Goodhue, Fort Fairfield, March 20, 1902...... 

Number of foreign seeds in 1 pound. 

poly 22,700; sorrel, 300; peppergrass, 200; unidenti- 
ed, 200. 


367|From H. N. Goodhue, Fort Fairfield, March 20, 1902...... 

Number of foreign seeds in 1 pound. 

Timothy, 11,900; green foxtail, 200; sheep sorrel, 1,400; 
peppergrass, 100. 


369/From H. N. Goodhue, Fort Fairfield, March 20, 1902...... 

Number of foreign seeds in 1 pound. 

Timothy, 3,100; sheep sorrel, 500; peppergrass, 200; 
prostrate pigweed, 100. 


379/From Geo. B. Haskell Co., Lewiston, March 24, 1904...... 

Number of foreign seeds in 1 pound. 

Red top, 4,700; timothy, 600; white dock, 300; pepper- 
grass, 100. 


380) rom Geo. B. Haskell Co., Lewiston, March 24, 1904..... 
Number of foreign seeds in 1 pound. 
Pimothy, 25,000; red top, 300; ribgrass, 100; sheep sorrel, 
5; 


382|From Geo. B. Haskell Co., Lewiston, March 24, 1904...... 
Number of foreign seeds in 1 pound. 
Timothy, 100; ribgrass, 100; sheep sorrel, 2,700. 


385]F rom Geo. B. Haskell Co., Lewiston, March 24, 1904..... 
Number of foreign seeds in 1 pound. 
Timothy, 4,700; peppergrass, 200; pigweed, 100; sheep 
sorrel, 100. 


339|From H. N. Knight, Fort Fairfield, April 7, 1902.......... 
Number of foreign seeds in 1 pound. 
Timothy, 50,000; sorrel, 1,000; buckwheat, 1,500. 


329|From C. H. Moody, Turner, March 22, 1902................ 
Number of foreign seeds in 1 pound. 
Timothy, 31,100; white elover, 400; sheep sorrel, 1,000; 
careless weed, 400; buckwheat, 500. 


333|From C. H. Moody, Turner, April 7, 1902.................. 
Number of foreign seeds in 1 pound. 
Timothy, 19,700; red clover, 100; sorrel, 400. 


334/From C. H. Moody, Turner, April 8, 1902.................. 
Number of foreign seeds in 1 pound. 
Timothy, 25,000; white clover, 200; red clover, 400; polyg- 
onum sp. 500. 


Timothy, 5,600; white clover, 1,600; mammoth clover, 
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Analysis of seeds from correspondents—C ontinued: 


Description of Sample, Foreign Seeds, etc. 
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ALSIKE—Continued. 
From Shaw, Hammond & Carney, Portland, Dec. 13, 1901 
Number of foreign seeds in 1 pound. 
Timothy, 6,300; red clover, 200; red top, 200. 


From Shaw, Hammond & Carney, Portland, Dec. 13, 1901 
Number of foreign seeds in 1 pound. 
Timothy, 28,300; unidentified, 500. 


From H. B. Whipple, Bingham, Feb. 11, 1903........... B60 
Number of foreign seeds in 1 pound. 
Timothy, 22,000; sheep sorrel, 100. 


TIMOTHY. (Phleum pratense.) 
From E.T. Bailey, Oakland, April 3, 1903..............++- 
Number of foreign seeds in 1 pound. 
White clover, 700; red top, 1,900; red clover, 300; 
peppergrass, 200; lambs quarters, 100. 


From Brackett and Russell, Norridgewock, April 3, 1905 

Number of foreign seeds in 1 pound. 

Alsike, 400; red clover, 1,100; white clover, 1,400; five 
finger, 2,800; Rugel’s plantain, 1,200; yellow daisy, 400; 
unidentified, 24,500. 


From L. Decker, Clinton, April 3, 1995................-..- 

Number of foreign seeds in | pound. 

Alsike, 200; red clover, 1,800; yellow daisy, 400; Rugel’s 
plantain, 300. 


From L. Decker, Clinton, April 11, 1905................46. 
Number of foreign seeds in 1 pound. 

Red clover, 1,200; five-finger, 3,900; red top, 2,200; Rugel’s 
; plantain, 100; dooryard plantain, 300; green foxtail, 
100; yellow daisy, 100; unidentified, 1,800. 


\From R. B. Dunning and Co., Bangor, March 23, 1903.... 
| Number of foreign seeds in 1 pound. 
|Red top, 300. 


|From R. B. Dunning and Co., Bangor, March 31, 1903.... 
Number of foreign seeds in 1 pound. 
Red top, 10,800; peppergrass, 400. 


From E. H. Fernald, Presque Isle, April 29, 1902.......... 

Number of foreign seeds in 1 pound. 

Red top, 800; careless wéed, 500; peppergrass, 2,200; ox- 
eye daisy. 500. 


From R. W. Fitzgerald, Presque Isle, May 6, 1902........ 

Number of foreign seeds in 1 pound. 

Alsike, 1,000; careless weed, 400; yellow daisy, 1,200; 
sheep sorrel, 200. 


From A. H. Fogg Co., Houlton, Feb. 22, 1902.............. 
Number of foreign seeds in 1 pound. 
White clover, 100; peppergrass, 900; green foxtail, 200. 


From A. H. Fogg Co., Houlton, Feb. 22, 1902.............. 
Number of foreign seeds in 1 pound. 
White clover, 8,000; red clover, 1,000; peppergrass, 300. 


From H.N. Goodhue, Fort Fairfield, May 20, 1902..... a0} 
Only mechanical impurities present. 
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Analysis of seeds from correspondents—Continued: 
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325|From H. N. Goodhue, Fort Fairfield, March 20, 1902...... 99.6 0.3 0.1 
Number of foreign seeds in 1 pound. 
Red clover, 400; green foxtail, 100; peppergrass, 500. 
327|From H.N. Goodhue, Fort Fairfield, March 20, 1902...... 99.9 0.1 0 
Only mechanical impurities present. 
362|From H. N. Goodhue, Fort Fairfield, April 16, 1903....... 98.9 0.7 0.4 
Number of foreign seeds in 1 pound. 
Alsike, 400; white clover, 200; peppergrass, 800; sheep 
sorrel, 200. 
362|From H. N. Goodhue, Fort Fairfield, April 6, 1903....... 99.2 0.6 0.2 
Number of foreign seeds in 1 pound. 
White clover, 200; green foxtail, 100; peppergrass, 100. 
366/From H. N. Goodhue, Fort Fairfield, April 22, 1903...... 99.7 0.2 0.1 
Number of foreign seeds in 1 pound. 
Red top, 200; peppergrass, 200. 
370|/From H.N. Goodhue, Fort Fairfield, April 22, 1908....... 99.7 0.2 0.1 
Number of foreign seeds in 1 pound. 
Red top, 300; sheep sorrel, 300. 
379/From H. T. Harmon and Co., Portland, March 24, 1904...| 99.5 0.3 0.2 
Number of foreign seeds in 1 pound. 
Red clover, 300; peppergrass, 700; lady’s thumb, 100; 
yellow daisy, 200; sheep sorrel, 100. 
376|From Harmon and Harris Co., Portland, Nov. 10, 1903...| 98.8 0.7 0.5 
Number of foreign seeds in 1 pound. 
White clover, 300; Kentucky blue-grass, 200; pepper- 
grass, 500; careless weed, 100; lambs quarters, 100. 
377|From Harmon and Harris Co., Portland, Nov. 10, 1903...| 99.5 0.2 0.3 
Number of foreign seeds in 1 pound. 
Green foxtail, 300; Kentucky blue-grass, 200; pepper- 
grass, 200; careless weed, 300; sheep sorrel, 400. 
390|From Geo. B. Haskell Co., Lewiston, March 24, 1904.....| 99.5 0.2 0.3 
Number of foreign seeds in 1 pound, 
Red clover, 200; peppergrass, 1,300; yellow daisy, 300; 
sheep sorrel, 500; careless weed, 300. 
391|From Geo. B. Haskell Co., Lewiston, March 24, 1904..... 99.7 0.2 0.1 
Number of foreign seeds in 1 pound. 
Red top, 700; green foxtail, 100; peppergrass, 500; sheep 
sorrel, 400; careless weed, 100. 
392|From Geo. B. Haskell Co., Lewiston, March 24, 1905..... 99.9 0.1 0 
Number of foreign seeds in 1 pound. 
Red clover, 200; careless weed, 100. 
393|From Geo. B. Haskell Co., Lewiston, Mareh 24, 1904..... 99.7 0.1 0.2 
Number of foreign seeds in 1 pound. 
Red clover, 600; peppergrass, 300;sheep sorrel, 700; 
lamb’s quarters, 300. 
401|From Geo. B. Haskell Co., Lewiston, June 27, 1905....... 99.5 0.2 0.3 


Number of foreign seeds in 1 pound. 
Red clover, 300; peppergrass, 600; yellow daisy, 700; 
sheep sorrel, 800. 
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Analysis of seeds from correspondents—Continued: 


Description of Sample, Foreign Seeds, etc. 


TImOTHY—Continued. 

|From Geo. B. Haskell Co., Lewiston, April 13, 1905 .... 

| Number of foreign seeds in 1 pound. 

Red top, 9,200; five-finger, 1,900; alsike, 700; white 
clover, 1,200; sweet clover, 200; yellow daisy, 3(0; 
Rugel’s plantain, 700; sheep sorrel, 100; lamb’s quar- 
ters, 200; unidentified, 1,700. 


From H. W. Knight, Fort Fairfield, April 7, 1902......... 
Mechanical impurities only. 


From H. W. Knight, Fort Fairfield, April 7, 1902......... 
Number of foreign seeds in | pound. 
\Careless weed, 400; plantain, 300. 


|From H. W. Knight, Fort Fairfield, April 7, 1902......... 
Number of foreign seeds in 1 pound. 
Red clover, 300; plantain, 200; peppergrass, 100. 


[From A.J. McNaughton, May 3, 1905........+.s<e0+eser ee: 

Number of foreign seeds in 1 pound. 

Red top, 3,600; crimson clover, 100; alsike, 500; red 
clover, 500; five-finger, 500; summer savory, 100; 
white vervain, 200; Rugel’s plantain, 2,500; yellow 
daisy, 300; lamb’s quarters, 200; sheep sorrel , 1,200; 
unidentified, 800. 


From C. H. Moody, Turner, March 22, 1902..... sanonoones 
|Number of foreign seeds in 1 pound. 
Red top, 800; peppergrass, 500; lamb’s quarters, 400. 


yellow daisy, 300. 


From C. H. Moody, Turner, April 8, 1902..... pnadgaosaedGo 
Number of foreign seeds in 1 pound. 
Peppergrass, 500; yellow daisy, 300; plantain, 200. 


From Shaw, Hammond and Carney, Portland, Dec.3, 1901 
Number of foreign seeds in 1 pound. 
\Clover, 900; red top, 700; unidentified, 900. 


From Shaw, Hammond & Carney, Portland, Dec. 18, 1901 

Number of foreign seeds in 1 pound. 

Red clover, 2,300; white clover, 700; red top, 3,300; 
sorrel, 100; unidentified, 400. 


From Shaw, Hammond & Carney, Portland, Dec. 13, 1901 

Number of foreign seeds in 1 pound. 

Red top, 500; alsike, 1,900; grass, 1,100; sorrel, 1,000; five- 
finger, 2,000. : 


From Shaw, Hammond & Carney, Portland, Dec. 13, 1901 

Number of foreign seeds in 1 pound. 

Alsike, 6,000; plantain, 1,400; yellow daisy, 900; five- 
finger, 2,000; unidentified, 300. 


From Swan ana Sibley Co., Belfast, October 20, 1902..... 
Number of foreign seeds in 1 pound. 
Red top, 1,300; prostrate pigweed, 100; oxeye daisy, 300. 


From Swan and Sibley Co., Belfast, October 20, 1902..... 
Number of foreign seeds in 1 pound. 
Red top, 6,500; peppergrass, 400; oxeye daisy, 200. 
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5|From Swan and Sibley Co., Belfast, October 20, 1902..... 


TimoTHy—Continued. 
From Swan and Sibley Co., Belfast, Octobsr 20, 1902..... 
Number of foreign seeds in 1 pound. 
Sorrel and polygonum present. 


From Swan and Sibley Co., Belfast, October 20, 1902..... 
Mechanical impurities only. 


From Swan and Sibley Co., Belfast, October 20, 1002..... 
Co siderable wild carrot and sorrel. 


No noxious weeds. 


From Swan and Sibley Co., Belfast, December 14, 1904 .. 
Practically pure. 


From Swan and Sibley Co., Belfast, December 14, 1904... 

Number of foreign seeds in 1 pound. 

Red top, 500; red clover, 100; DED DersE aes, 100; Rugel’s 
plantain, 1, 000; yellow daisy, 100, 


From Swan and Sibley Co., Belfast, December 14, 1904 .. 

Number of foreign seeds in 1 pound. 

Red clover, 500; German millet, 100; yellow daisy, LY 
lamb’s quarters, 300; sheep sorrel, 100. 


From Wm. Wood and Sons, Gardiner, March 19, 1904.... 

Number of foreign seeds in 1 pound. 

White clover, 500; red top, 200; sheep sorrel, 200; lamb’s 
quarters, 400. 


RED Top. (Agrnstis alba vulgaris.) 
From R. B. Dunning and Co., Bangor, March 21, 1903. 
Number of foreign seeds in 1 pound. 
Timothy, 41,500; peppergrass, 900. 


From R. B. Dunning and Co., Bangor, June 22, 1905. ..... | 

Number of foreign seeds in 1 pound. 

Timothy, 6,800; red clover, 400; peppergrass, 700; sheep, 
sorrel, 300; white weed, 1,800. 


From Geo. B. Haskell Co., Lewiston, Nov. 24, 1904....... | 
Number of foreign seeds in 1 pound. 
Timothy, 90,475; sheep sorrel, 525; peppergragss, 1,050. 


From Geo. B. Haskell Co., Lewiston, March 24, 1904..... 
Number of foreign seeds in 1 pound. 
Timothy, 35,325; creeping bent, 9,975; slender fescue, 

1,575; peppergrass, 875; sheep sorrel, 525. | 


From Geo. B. Haskell Co., Lewiston, March 24, 1904..... | 
Number of foreign seeds in 1 pound. | 
Timothy, 44,285; pigweed, 175; peppergrass, 1,275. | 


From Geo. B. Haskell Co., Lewiston, March 31, 1904..... 
Number of foreign seeds in 1 pound. 
Timothy, 64,220; peppergrass, 350; pigweed, 350. 


| 
Krom Geo. B. Haskell Co., Lewiston, March 24, 1904.....) 
Number of foreign seeds in 1 pound. 
Timothy, 23,975; peppergrass, 200: pigweed, 350. 


From Shaw, Hammond & Carney, Portland, Dec. 13, 1901 
Number of foreign seeds in 1 pound. 
Timothy, 13,800; five-finger, 25,900; unidentified, 3,100. 
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Analysis of seeds from correspondents—Concluded: 


Description of Sample, Foreign Seeds, etc. 


Sample 
number 
Pure 
seed. 


RED Torp—Continued. 
311)/From Shaw, Hatinmond and Carney, Portland, Dec.13,1901| 92.1 
Number of foreign seeds in 1 pound. 
Timothy, 1,100; white clover, 300; unidentified, 700. 


- 347|From H. B. Whipple. Bingham, April 23, 1902........ coon) eEda 
Number of foreign seeds in 1 pound. 
Timothy, 2,000. 
353|From H. B. Whipple, Bingham, February 11, 1903........ 99.5 


Mechanical impurities only. 


LAWN SEED. 
410|From Geo. B. Haskell Co., Lewiston, May 6, 1905........ 66.9 
Number of foreign seeds in1 pound. 
Amount of timothy too great to count; five-finger, 600; 
sheep sorrel, 600; Rugel’s plantain, 400; tall dock, 800; 
unidentified, 1,200. 


CRAB GRASS (Panicum sanguinale). 
From ——_—_———..............0.. bodadoaooobooO OD OcoOb0 oqoacdéee 7. 
Number of foreign seeds in 1 pound. 
White clover, 150,600; timothy, 137,800; green foxtail, 
6,600; peppergrass, 1,200; sheep sorrel, 3,200; careless 
weed, 200; lamb’s quarters, 1,400. 


RUTABAGA TURNIP. (Bressica campestris). 
321|From Lewis Atwood, Winterport, February 24, 1902....| 99.2 
Mechanical impurities only. 


RYE. (Secale cereale). 
397|From Herbert W. Clair, Cumberland ............secee+e: 99.8 
Mechanical impurities only. 


1906. 
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FIELD EXPERIMENTS IN 190s. 
Cuas. D. Woops and J. M. Barrierv. 


The Station had about 40 acres in co-operative field experi- 
ments in 1905. The mid-summer was too dry in the northern- 
most part of the State for satisfactory experiments except with 
potatoes. The inoculation experiments for legumes were fail- 
ures because of the poor quality of the cultures used. As 
Aroostook county was practically free from late potato blight, 
spraying and dusting experiments for this fungus did not give 
decisive results. The following experiments are here reported. 

Clark method of growing grass for hay, page 25. 

Soil inoculation for legumes, page 28. 

Fertilizer experiments with garden peas, page 30. 

Sal Bordeaux for potato blight, page 34. 

Cooperative experiments with alfalfa, page 35. 

Home mixed fertilizer experiments on potatoes, page 41. 


CLARK METHOD oF GROWING GRASS. FoR Hay. 


Mr. Clark of Higganum, Conn., has for several years practiced 
intense cultivation for the production of hay with marked 
success. His method has been quite generally published in 
agricultural papers and this has led to the Station receiving 
many inquiries from correspondents as to the adaptability of this 
method to Maine conditions. Because of these inquiries the 
Station undertook to handle two acres of land as nearly as 
possible in accordance with Mr. Clark’s published directions. 
A worn piece of grass land on rather heavy clay loam was 
selected for the purpose and plowed in the summer of 1903. 
This was harrowed about every fortnight with the Clark double 
action cutaway harrow. At the time the piece was plowed it 
was hoped that the frequent harrowing would break down the 
sod, and fine the soil so that a crop of winter rye could be grown. 
The turf proved too stubborn, however, and the ground was left 
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without a covering during the winter. No fertilizer was applied 
in 1903. 

The spring of 1904 was unusually wet and backward so that 
the first harrowing in 1904 was necessarily delayed until June 
3. It was at this time harrowed in two directions with the double 
action cutaway harrow, and then made level with the Clark 
smoothing harrow. It was harrowed five times after this before 
it was seeded. 

August 16, there was applied at the rate of 800 pounds per 
acre a fertilizer made from 500 pounds fine bone tankage, 100 
pounds nitrate of soda, 300 pounds acid phosphate and I50 
pounds of muriate of potash. The 800 pounds of this mixture 
carried about 27 pounds nitrogen, 75 pounds available phos- 
phoric acid, 115 pounds total phosphoric acid and 75 pounds 
potash. The field was then again harrowed with the double 
action harrow and made true with the smoothing harrow, and 
seeded with timothy and red top at the rate of 14 quarts of each 
per acre. The seed was harrowed in with the Clark smoothing 
harrow (without the leveling board) and then rolled. There 
was an excellent catch and when the snow came the last of 
November the field was in good shape for the winter. 

The following spring (1905) there were applied 300 pounds 
per acre of a fertilizer carrying about 20 pounds of nitrogen, 8 
pounds available phosphoric acid, 22 pounds total phosphoric 
acid and 50 pounds potash. 

As soon as the grass made much growth it was apparent that 
the piece was overseeded and the grass plants were badly crowd- 
ing each other. As the result the grass was much finer than 
timothy and red top usually are. There was such a tangle of 
fine grasses at the bottom that it could not be cut clean with the 
mowing machine. 

The field was mown the second week in July, at which time the 
timothy was a little past full bloom. The somewhat less than 
two acres yielded 6% tons of field cured hay. The second 
growth was not sufficient to warrant cutting. In our experience 
it is not practicable in the short season of growth to obtain two 
cuttings of the ordinary grasses. Clover can usually be 
depended upon to give two cuttings, but unless the first crop is - 
cut too early for the best hay, timothy will give only one cutting 
a season in central and northern Maine. 
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The experiment clearly indicates the value of thorough 
preparation of the seed bed and liberal application of fertilizer 
for the production of grass. If half the quantity of seed had 
been used, the yield would probably have been greater and the 
hay of more desirable quality for horses. 

The fertilizers used in growing this crop of 6 tons of hay cost 
about $40, and the seed and labor of preparation, seeding and 
harvesting cost about $37. In the next season and succeeding 
seasons the cost of fertilizers recommended by Mr. Clark and 
harvesting would be about $25 a year. If three successive crops 
equal to the first were obtained, the 18 tons of hay would be 
grown at a cost of a little more than $125. The hay would be 
worth according to the location of the farm in Maine from $8 
to $12 a ton in the barn, or at an average price would bring 
about $180—a profit of $55 to pay the interest on the capital 
invested and taxes. With thinner seeding probably a larger crop 
would have been obtained. If the four tons per acre that Mr. 
Clark expects from the first cutting were obtained, the profits 
would be materially increased. It is to be noted that a very 
considerable part of the profit that Mr. Clark figures comes from 
the second crop that he can obtain in Connecticut with the 6 
weeks longer growing season. 

Although it is probable that thorough preparation and fertili- 
zation of the soil for hay will in the long run prove profitable 
even in Maine with its distance from markets, growing grass for 
the purpose of selling hay is probably not the best kind of agri- 
culture for the average farmer in this State. In a few locali- 
ties near to the larger cities hay farming may prove a profitable 

industry. 
While thoroughly endorsing the general proposition that 
thorough preparation and high manuring of the land is essential 
to the highest success in grass raising, the Station does not 
recommend the adoption of the Clark method by Maine farmers, 
chiefly because it does not fit in with mixed farming and rota- 
tion of crops. The coarse products of the farm should be fed 
upon the farm and the manure returned to the land in order to 
maintain and increase fertility. Selling hay is selling fertility 
from the farm. Three tons of timothy and red top remove * 
about 69 pounds of nitrogen, 27 pounds of phosphoric acid and 


* Bulletin 107 of this Station, p. 137. 
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58 pounds potash that it will cost more than $18 to replace 
commercially. 

The plan of a hay farm does not admit of rotation of crops. 
Rotations are very important in the proper and economical hand- 
ling of land. For instance, if potatoes or corn are grown 
preceding grass, the land will be in equally good condition from 
fall plowing and once harrowing in the spring as from the 
frequent harrowings necessitated by summer seeding. In the 
rotation most of the cost of the preparation of the seed bed falls 
“upon a money crop as potatoes, or corn, and not upon the next 
season’s grass crop. 

The seeding formula recommended by Mr. Clark does not 
contain clover. This is the most important forage plant that the 
Maine farmer can grow. It is rich in protein and is able to 
obtain its nitrogen from the air. While clover hay does not 
command as good price as that from red top and timothy, it can 
be grown at a less cost per ton and has a greater feeding value. 


Sor, INOCULATION FOR LEGUMES FROM ARTIFICIAL CULTURES 
BY THE HELP oF BACTERIA. 

That legumes such as peas, clover, etc., can by the help of 
bacteria acquire atmospheric nitrogen through their roots has 
been a matter of common knowledge for 20 years. The bacteria 
protluce enlargements upon the roots of the plants, which are 
called root nodules. Not all soils carry the proper organisms, 
but those deficient can be artificially inoculated. About ten years 
ago, under the name of Nitragin, commercial cultures were 
prepared in Germany for the purpose of inoculating sterile soils. 
This matter is discussed in considerable detail, together with 
certain experiments with nitragin, in the reports of this Station 
for 1897, 1898 and 1900. As a scientific curiosity nitragin was 
of great interest, but in practice it oftener failed to yield satis- 
factory results than to give them. ‘The principles underlying the 
use of nitragin are of great practical importance, and many 
investigators are at work upon the problem. It was announced 
in an almost sensational article in the Century Magazine for 
October, 1904, that the .U. S. Department of Agriculture had 
solved the problem of preparing active cultures in a convenient 
form for distribution. Later the department issued a bulletin * 


* Bul. 71, Bureau of Plant Industry, U.S. Dept. Agr. 
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announcing this discovery and giving the results of a large num- 
ber of co-operative experiments which seemed to confirm the 
great claims made for these cultures. Because the soil in New 
England, where peas and clover have been grown for genera- 
tions, is very generally inoculated with the nodule forming 
bacteria, the Station cautioned farmers against the purchase of 
cultures other than in an experimental way. It seems now that 
the method itself is unsatisfactory. 

Cultures for ordinary legumes were obtained by this Station 
from the Department at Washington and from the Nitro-Culture 
Company of West Chester, Pa. The cultures furnished by the 
company were given to us and we have no reason to think but 
that they acted in entire good faith and that they believed the 
method and the cultures they were sending out to be all that was 
claimed for them. Experiments were carried out by this Station 
in the summer of 1905 on quite a number of farms in different 
parts of the State with peas, clover and alfalfa. The results 
were negative, and because as stated below the failures were 
due to the culture, the results are not given in detail. While 
taken by themselves they would not be sufficient to offset the 
large number of favorable reports printed by the department in 
the bulletin above cited, they accord with those obtained by many 
practical men in New England. Why they failed is explained 
by a very full and careful study made by the New York State 
Station * in which it is not only shown that the cultures sent 
out by the department and the commercial companies in 1905 
were, so far as examined, worthless, but their studies discredit 
the method used in the manufacture of the cultures. Their 
-conclusions are summarized as follows: 

“T. During the past two years much interest has been shown 
in the inoculation of legumes with bacteria to enable the legumes 
to obtain nitrogen from the air. 

II. These bacteria have been distributed in a dried condition 
upon cotton. Before being applied to the seeds the cotton is 
put into a solution of chemicals and the bacteria allowed to 
multiply. ‘ 

III. These packages of treated cotton have had a wide sale 
at a high price—two dollars for a package sufficient to treat an 
acre—while the cost of production was less than ten cents. 


* Bul. 270, N. Y. State Expt. Sta. 
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IV. This bulletin gives the results of a bacteriological exam- 
ination of 18 such packages of cotton. 

V. These examinations made it very evident that the pack-_ 
ages were worthless for practical purposes. 

VI. Substantially identical results upon six of these packages 
were obtained in five separate laboratories. 

VII. It was shown that the failure of these cultures was 
inherent in the method of their preparation rather than in any 
-knavery of their producers. 

VII. While these results will explain the many failures from 
the use of cotton cultures they should not be undestood as being 
opposed to the idea of treating the seed of legumes with living 
bacteria.” * 

The principle of soil inoculation from cultures is all right, but 
the method of preparation and shipment practiced by the depart- 
ment and the commercial companies cannot be depended upon. 
Fortunately for Maine farmers there is probably but little to be 
gained by inoculating soil for our common leguminous crops 
such as clover, peas and beans. If one desires to grow alfalfa, 
soy beans, cow peas, or other leguminous plants that are not 
usually grown in the State, the inoculation by the application of 
soil from a field that has grown the desired legume with an 
abundance of root tubercles is the only sure way yet devised. 
This inoculation, by the transfer of soil carrying the organism, 
has never given negative results so far as the writers know. 
While it is to be hoped that the difficulties that made nitragin a 
failure, and the equally unsatisfactory results from nitro-cultures 
may be speedily overcome, the commercial cultures now in the 
market and any that are likely to be offered in 1906 are appar- 
ently valueless for practical purposes. 


FERTILIZER EXPERIMENT IN FIELD CULTURE OF GARDEN PEAS. 


In Northern Maine where potatoes are the chief money crop, 
a common rotation is to follow the potatoes with clover and 
mixed grasses, seeding with grain, sometimes wheat, but more 
commonly oats. In Woodland, near Caribou, in the northern 
part of Aroostook county, a pea canning industry has been intro- 
duced by Geo. T. Goodwin and Company. The peas can be 
used in the rotation in the place of grain. The culture is very 


* Bul. 270, N. Y. State Expt. Sta. 


FIELD EXPERIMENTS. 31 


simple. he land is plowed in the late fall or early spring, and 
is treated the same as if grain is to be sown. The peas are 
planted with a grain drill, clover and mixed grasses if desired 
being sown at the same time. When the peas are in the right 
condition for canning, they are cut with a mowing machine and 
drawn to the factory where they are threshed, shelled and sorted 
by machinery.. The yield in good seasons is about 2,500 pounds 
of shelled peas per acre, although 3,000 pounds is not an uncom- 
mon yield. 

In 1905 the Station conducted two experiments on Mr. 
Goodwin's farms. While these were primarily intended as 
experiments upon inoculation of peas with artificial cultures, 
they served at the same time as partial fertilizer experiments. 
The account of the failure of the inoculation experiments due to 
the poor quality of the cultures both from the U. $. Department 
of Agriculture and the Nitro-Culture Company is given on page 
28 and following. The report of the fertilizer experiments 
follows. 

In growing potatoes only high grade fertilizers carrying 3 to 
4 per cent of nitrogen are employed. Because of the readiness 
with which this class of fertilizers are obtained they are also 
quite commonly used for pea growing. When the soil is stocked 
with the proper organisms, peas, as other legumes, can obtain all, 
or practically all of their nitrogen from the free nitrogen of the 
air. The bacteria which enable the plants to do this are more 
active when the supply of combined nitrogen is limited. Thus 
it happens that when a fertilizer that furnishes all the nitrogen 
needed for a given crop of legumes is used, the plants avail 
_themselves of this ready combined nitrogen and do not obtain 
any considerable amount from the air. In the experiments here 
reported fertilizers low in nitrogen were used. 


EXPERIMENT AT HOME FARM. 


The field used for this experiment was situated on a rather 
moist side hill with a slope to the south. The land was.in a good 
state of cultivation and the greater part of it was planted to 
peas in 1904, while the rest was in grass. A section of four 
acres which appeared to be uniform in condition was selected 
for the experiment and divided into plots of one acre each. The 
division was so made that each plot covered an equal portion of 
the section which was in grass last season. The whole field 
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received a dressing of pea vines from the factory which were 
plowed under, also the following amounts of fertilizing materials 
were added to each plot. 

Plot 1—400 tbs. acid phosphate, 250 tbs. muriate of potash. 

Plots 2, 3, and 4—100 ibs. dried blood, 400 tbs. acid phos- 
phate, 250 tbs. muriate of potash. 

On May 23rd Alaska peas were planted with a grain drill at 
the rate of 2% bushels to the acre. Those put on plot 1 were 
inoculated with the Nitro-Culture Company’s culture, and those 
‘on, plot 2 received no treatment. The seed used on plot 3 was 
treated with the U. S. Department of Agriculture’s culture and 
that of plot 4 was not treated with any culture. 

The field was visited June 27 and at that time the peas were 
about 8 inches high, of good color and appeared to be in a thrifty 
condition. ‘The roots of some plants on each plot were exam- 
ined and in every instance the nitrogen collecting bacteria 
nodules were found to be present. This shows, as was to be 
expected, that the field was thoroughly stocked with the nodule 
forming bacteria. There was no noticeable difference in the 
different plots either in size and thriftiness or in the number or 
character of the root nodules. 

The field was visited again July 28th, but the weeds had then 
made such progress that it was not possible to make any com- 
parisons of the different plots and the peas were nearly ripe 
enough to harvest. 

On July 29 a part of plot No. I was harvested and on the 31st 
the harvesting of this plot was completed together with plots 
2 and 3,—three acres per day being about all the factory could 
take care of. August Ist plot No. 4 was taken to the factory. 

The yields of green peas after being threshed and screened 
are shown in the following table. 

Plot 1. Phosphoric acid and potash, 1,747 pounds. 

Plot 2. Nitrogen, phosphoric acid and potash, 1,388 pounds. 

Plot 3. Nitrogen, phosphoric acid and potash, 1,307 pounds. 

Plot 4. Nitrogen, phosphoric acid and potash, 1,431 pounds. 

All of the yields are small, not much more than two-thirds of 
a crop being secured on account: of the very dry season. The 
larger yield on plot 1 was probably due to some cause not directly 
connected with the experiment. It is hardly to be thought that 
the presence of the small amount of nitrogen used on plots, 2, 
3 and 4 could have any relation to the diminished yield. The 
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results show that this small amount of nitrogen was at least 
unnecessary. 


EXPERIMENT ON SECOND FARM. 


The experiment made at this farm was on a piece of land 
which had been in grass for several years and was in a rather 
low state of cultivation. It was not known to have ever been 
planted to peas and for this reason was considered an excellent 
piece on which to test the effect of the nitro-culture material. 
Four acres of the field was measured off and divided into plots 
of one acre each. After the sod was turned over and the land 
thoroughly harrowed it was dressed with 700 ibs. to the acre 
of the following mixture: nitrate of soda, 50 tbs.; acid phos- 
phate 400 tbs.; muriate of potash 250 ibs. It will be noticed 
that a very light application of nitrogen was made, the idea being 
to apply just enough in the most available form for the imme- 
diate use of the plants up to the time when the nitrogen collecting 
bacteria could begin to work. 

On May 25 the field was planted to Alaska peas. ‘The seed 
used on two of the plots was inoculated and on two of them it 
was not treated. 

The field was visited on June 27th and at this time the peas 
were about 6 inches high with a very even stand over the whole 
piece. The plants were rather light colored and no nodules 
could be found on the roots: On July 7th the field was again 
visited. The plants were found to be 12 to 15 inches high, in 
blossom and growing finely. The roots were examined for 
nodules and all the larger plants were found to be abundantly 
- supplied with them, but very few were found upon the roots of 
the smaller plants and those that were found were down low on 
the smaller roots. As far as could be observed at this time the 
nodules were no more plentiful in the plots that had received the 
culture than on the blanks. 

No rain fell during July and this field suffered greatly from 
the drouth, resulting in the premature ripening of the peas and 
a yield of less than half a crop. The experiment would not have 
been reported except for the interesting fact that root nodules 
formed abundantly on a large part of the plants on two of the 
four plots. It happened that one of these plots received inocu- 
lated seed and the other did not. The two other plots, one 
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inoculated and one not, had less root nodules. So far as known 
peas had never been grown on this or near by land. The 
organism must have been present in the soil or else upon the 
seed used. ' 

The results of these two experiments are not satisfactory 
because of the exceedingly sharp drouth, but they seem to indi- 
cate that most soils that have been long cultivated are well 
stocked with the nodule forming bacteria and that a. fertilizer 
containing only the mineral constituents, or at the most a little 
added nitrate nitrogen, will supply all the needed plant food for 
a good crop of peas. 


Sal’ BorDEAUX FOR Potato BLIcHT. 


In 1904 * experiments were made with dry Bordeaux mixture 
as a preventive of late blight that showed the dry Bordeaux to 
be inferior as fungicide and preventive to the wet Bordeaux 
mixture when applied asa fine spray. The Dust Sprayer 
Manufacturing Company of Kansas City, Mo., prepare a fine 
powder that they have named Sal Bordeaux. It consists of 
equal parts by weight of exceedingly finely ground copper sul- 
phate and lime. This is applied as a dust and the theory is that 
as soon as this dust becomes moist, from dew or otherwie, the 
regular Bordeaux mixture in concentrated form is produced at 
once upon the foliage. - 

Five plots of oneacre each were used in an experiment on the 
farm of Mr. John Watson of Houlton in comparing the effect of 
dusting potato vines with Sal Bordeaux and spraying with regu- 
lar Bordeaux mixture. The potatoes were all Green Mountain. 
A high grade fertilizer (Watson’s Improved) was used at the 
rate of 1,250 pounds per acre. The different plots were dusted 
and sprayed on the same days as follows, July 5, July 15, July 
25, (followed by showers), August 2, August 10, and August 22. 

The Sal Bordeaux was applied at the rate of 10 pounds, 6 
pounds and 3 pounds per acre. It was diluted with lime in each 
case and until the danger of .bugs was over, Paris Green was 
used at the rate of half a pound per acre. On July 31 all the 
dusted plots were also sprayed with one pound Paris Green and 
two pounds of lime per acre, as these plots were pretty badly 
infested with the potato beetle. Either the dusted poison was 
not as effective as that applied wet, or the showers following the 


* Bul. 112, Maine Agricultural Experiment Station p. 6. 
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application of July 25 washed off the dusted more than it did 
the sprayed. Whatever the explanation, the dusted rows were 
infested and the sprayed rows were not. 

The Sal Bordeaux was applied with a small hand “ cyclone ” 
duster, two rows being treated at a time. The nozzle of the 
machine was so directed that the cloud of dust striking the row 
nearest passed through it or was carried by the wind to the 
adjoining row. Of course the nearest row received the more 
powder and was more thoroughly dusted, but the dust was 
plainly visible on the second row and some reached rows beyond. 
With this apparatus one man could dust an acre an hour. 

There was no blight on the whole piece and but little blight 
in the county in 1905, so that the results are not regarded as 
conclusive. The yields were practically the same on the 5 plots, 
running from 100 to 102 barrels (275 to 281 bushels) of 
merchantable potatoes. ; 

It is planned to repeat the experiment in 1906 and to use a 
power duster devised for potatoes. 


CO-OPERATIVE EXPERIMENTS WitH ALFALFA. 


The Station began experimenting with alfalfa in 1903, but 
because of the lateness of sowing, poor preparation of soil, and 
other unfavorable conditions, that season’s sowings gave no 
decisive results. 


EXPERIMENTS BEGUN IN I90O4. 


The alfalfa seed (9,452, from Turkestan) used in 1904 was 
furnished by the U. S. Department of Agriculture. “ This seed 
was secured by Mr. E.. A. Bessey in the fall of 1902 at Kara- 
bulak, 25 miles north of Chimkent, Turkestan. This part of 
Turkestan is subject to extremely cold weather in winter and 
great heat in summer and the alfalfa seed raised there is con- 
sidered to be the best raised in Turkestan. This seed has been 
treated with the alfalfa tubercles and should be in condition to 
give the best results.” 


At Princeton. 


About one-half acre was sown May, 1904, on the farm of Mr. 
J. W. Edgerly, in Princeton. The land sloped so as to afford 
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good natural surface drainage. The soil was rather light, and 
unusually deep and yields 25 to 30 bushels of wheat to the acre. 
The piece was plowed in the fall of 1904, harrowed, smoothed 


and seeded with Turkestan alfalfa. It was planted in drills 14 


inches apart so as to give the plants plenty of room, in the hope 
that they could be used to grow seed. Two hand seed drills 
were used. One of the machines was set too close so that only 
every other row had a good stand. The poorly seeded rows 
were reseeded in June. The piece was kept free from weeds by 
‘the use of the hand wheel hoe and hand work. The piece was 
cut once in the mid summer of 1904. It went into the winter in 
good shape, and came through the winter in fine condition. In 
1905 this piece presented the same peculiarities found at Houlton 
and referred to later. In some places it was dark green in color 
and very vigorous, and at cutting (July 21, 1905) was 3 feet 
high. In other places the alfalfa plants were short and yellow. 
Because of the very uneven growth this experiment has been 
abandoned. 


At Houlton. 


This experiment includes two and a half acres of land on the 
farm of Mr. John Watson. ‘The land slopes to the south and 
east, and yielded over 100 barrels of potatoes to the acre in 1903. 
Judging from the yeild of potatoes the soil is quite uniformly 
productive. The whole field was fertilized with a high grade 
commercial fertilizer. One-half of the field was limed at the 
rate of one ton per acre, and one-fourth of the field was liberally 
dressed with hard wood ashes. The four plots were arranged 
so as to have lime, ashes, and no alkali on each plot. Plots 1 
and 2 were seeded in May, 1904, and plots 3 and 4 in August of 
that year. Plots 1 and 4 were sown broadcast with a Massey 
seeder; plots 2 and 3 were drilled with a hand seeder in drills 
14 inches apart. Plots 3 and 4 were harrowed frequently with 
a disc harrow up to the time of seeding in August. On the 
drilled part the weeds were kept down by the use of the hand 
wheel hoe and hand weeding. On the broadcast plots the weeds 
were kept down by mowing. Plot 2 was mown in July. The 
spring sown plots made a good growth, and went into the winter 
in good condition. Plots 3 and 4 were so late sown that the 
plants made but little growth before cold weather. 


= 
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Treatment in 1905. The spring seeded broadcast plot (1) 
was badly choked with weeds. It is doubtful if many alfalfa 
plants were winter killed. Because of the weeds, the seeding of 
1904 was abandoned and the plot was plowed, summer fallowed 
with frequent harrowing and it is planned to re-seed in 1906. 
The spring drilled plot (2) came through the winter without 
loss. The following notes were taken May 31. ‘The plot 
presents very marked peculiarities. All over it are occasional 
plants that are very dark colored and exceedingly vigorous. 
These vigorous plants are the most numerous on the part treated 
with ashes; less numerous on that with lime; and quite scat- 
tered on the part that had neither lime nor ashes. All over the 
piece there are plants of sickly appearance, seemingly nitrogen 
starved. These, of course are most numerous on the plots that 
have the least of the very vigorous plants. Specimens of both 
the luxuriant and poor alfalfa were dug and the roots were 
found to be about equally stocked with root tubercles. At this 
date, May 31, the best plants were about 16 inches high. The 
poor were about 6 inches high. ) 

The field was tested in a number of different places with litmus 
paper and found to be acid. As the ashes were applied with a 
manure spreader they would be somewhat unevenly distributed, 
and it might be that the places where the plants were the most 
vigorous received a more liberal application and that the acid 
was neutralized in these spots. This explanation would not 
apply as well to the lime which was applied by hand in finely 
powdered form, and would not at all explain the presence of 
clumps of thrifty plants on the part that had no alkali. The 


_alfalfa was cut in July. Because of the drought in July and 


August the plants made but little growth until September. They 
went into the winter in good condition. 

Plots 3 and 4 (August seeded) did not come through the 
winter in good shape, and the 1904 seeding was abandoned. 
The piece was thoroughly harrowed, smoothed and seeded May 
31, 1905, with Montana grown alfalfa seed at the rate of 25 
pounds per acre. This seed was applied broadcast with the 
Massey seeder. No fertilizer was applied this year. The 
eastern part of the piece, rather more than half an acre, was 
seeded with “scratched seed,’’—1i. e. seed that had been passed 
through a machine that scratched the seed coats, with the 
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thought of thus hastening germination. ‘The remainder of the 
piece was seeded with unscratched seed. It germinated well, 
with no noticeable difference between the scratched and the 
unscratched seed. Because of the very dry July and August the 
plants made but little growth before cold weather came on. 


At Fort Fairfield. 


One piece of about half an acre was seeded broadcast on the 
farm of Mr. Clarence Powers near Maple Grove Station. ‘This 
‘had borne potatoes the preceding season and was thought to be 
a very clean piece of land. It was found however to be so com- 
pletely stocked with weeds that the alfalfa had very little chance. 
A few plants struggled through the summer, but the experiment 
was abandoned. 

In co-operation with Dr. F. M. Perry, about one-half acre was 
sown near the Fort Fairfield station. This was located on the 
first river terrace, was light soil and naturally well drained. A 
liberal application of lime and of a high grade fertilizer was 
made. ‘The piece was planted in drills 14 inches apart and kept 
free from weeds with a wheel hoe and hand weeding. A good 
stand was obtained, the plants grew well, were cut in July, made 
good second growth and went into the winter in good condition. 
The plants came through the winter in good shape. The stand 
was good and for the most part the plants were vigorous. The 
crop was cut in July, 1905. Because of the drouth but little 
second growth was made and the plants did not go into the 
winter of 1905-6 in as good condition as the preceding year. 


EXPERIMENTS BEGUN IN 1905. 


The U. S$. Department of Agriculture placed at the disposal 
of the Station for distribution among experimenters in Maine, 
500 pounds of Montana grown alfalfa seed. The following is 
quoted from a department letter relative to this seed. “‘ This 
seed contains quite a percentage of hard seeds, i. e. seeds that 
will not germinate in the ordinary time and we are now consid- 
ering the advisability of putting all this seed through a seed 
scratching machine to see if that will not improve its germinat- 
ing power. * * * ‘The Montana grown seed we propose 
furnishing you shows 53.5 per cent of sprouts in 3 days; prob- 
ably a 7 or 8 day test will bring the germination up to 65 or 70. 
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At the expiration of that time there will undoubtedly be at least 
25 per cent of harfl seeds. This alfalfa seed has all been 
inoculated.” 

Of that sent, 400 pounds was unscratched and 100 pounds 
scratched. _In no case did the experimenters report that there 
was any perceptible difference in the field germination of the 
scratched and the unscratched seed. 

A note was put into the agricultural papers of the State that 
we had a limited amount of alfalfa seed that we would send to 
any Maine farmer applying for it on condition that the cultural 
instructions would be followed and results reported to the 
Station. A very large number of requests were received, many 
more than we had seed for. Seed was sent to the first 80 that 
applied with the following cultural suggestions. 


Alfalfa—Directions for Culture. 

Selection of Soil. Good deep mellow corn or potato land is 
usually a suitable soil for alfalfa. Good drainage is necessary, 
as the plants are quickly killed by excess of water in the soil or 
on the surface. Water must not be allowed to stand on a field 
of alfalfa more than forty-eight hours at a time, for if the ground 
becomes saturated with water and is allowed to remain so for 
any considerable length of time the plants will be drowned out 
and the roots will decay. Neither will alfalfa succeed if rock, 
stiff clay, or other impervious subsoil lies too near the surface. 
Although alfalfa requires good drainage, it also requires a fairly 
constant water supply and is likely to suffer from drouth on 
deep, sandy soil. 

Preparation of the Soil. The seed is best sown in the early 
spring on land that was fallowed the preceding summer and left 
bare during the winter. The summer fallowing, if properly 
done, will eradicate all weed seeds that were near enough to the 
surface to germinate. It is well-nigh impossible to start alfalfa 
if the soil is not in fertile condition. The land should be put in 
excellent tilth and be in good heart before any attempt is made 
to sow alfalfa. 

Sowing the Seed. The seed should be sown in early spring. 
For production of hay, alfalfa may be sown either broadcast or 
drilled. If practicable, drill the seed, as weeds can be more 
readily kept down. If sown broadcast, 20 pounds are used to 
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the acre. In drills six or seven inches apart, 15 pounds will be 
sufficient, This seed should not be sown with any nurse-crop, 
and the seed should not be drilled deeper than an inch or an inch 
and a half. On moist soils much less than this is better. 

Inoculation for Root Tubercles. The Montana grown alfalfa 
seed sent herewith has been inoculated with the bacteria that 
produce root tubercles and enable the plant to acquire nitrogen 
from the air. Hence soil inoculation is not necessary. 

Treatment the First Season. Drills should be cultivated 
frequently enough to keep down weeds until the alfalfa has a 
good start. Young alfalfais unable to compete with weeds. It 
is better for the young alfalfa to mow it frequently, setting the 
cutter bar rather high, the idea being to cut back the young 
plants, so that they will branch freely. Frequent cutting also 
discourages weeds. It should not be cut much later than August 
15, in order to leave a good winter protection of vines. 

Notes Wanted. Kind of soil and previous treatment. 

Date of sowing and whether in drills or broadcast. 

Notes and appearance during the season. 

Dates of cutting. 

Length of vines when ground freezes. 

The last of October (1905) blanks for reports were sent to 
the experimenters and replies were received from 61. Of these 
61, less than half succeeded in getting a good stand. Choking 
out by weeds and the damage from drouth were the two most 
common causes of failure. ‘Twenty-five of the experimenters 
report the plants as in good condition for the winter. Another 
season these 25 plots will be looked after and if the results are 
instructive, either negatively or positively, they will be reported. 


NOTES AND INFERENCES. 


Alfalfa growing has been tried many times in the State and 
while there are no alfalfa fields of any considerable size in 
Maine, there are a few people who have had partial success in 
growing the crop. At Bath there are alfalfa plants that have 
been established for more than ten years. ‘The roots of a speci- 
men sent to the Station last May were more than a half inch 
through at the crown. On the fine fibrous roots there were a 
few root nodules. A Topsham farmer has been experimenting 
with alfalfa for six or seven years and fn a letter written last 
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May says: “ Although the stand is not perfect by any means, 
I think I may claim without boasting that today I have the best 
plot of % acre of alfalfa in Maine.” ‘There are other small 
pieces in Brunswick that are partial successes. Rust which has 
proven so destructive in Vermont and Northern New York has 
not been reported in Maine. Weeds are apparently the greatest 
menace of any one thing to successful alfalfa growing in the 
State. A representative of the U. S. Department of Agriculture, 
who has made two trips through New England studying the 
alfalfa growing, is of the opinion that the dying out of alfalfa 
may “ possibly be from winter killing but more probably by being 
run out by native grasses.” 

Unfortunately, as noticed on page 29, the cultures that were 
sent out last year for inoculating soils proved unreliable and 
cannot be counted upon for soil inoculation. Any one desiring 
to experiment with alfalfa will therefore have to grow it without 
inoculating the soil, or will have to obtain soil from a field where 
alfalfa has been grown and produced an abundance of root 
nodules. In order to be of value to Maine agriculture a good 
stand must be obtained and the stand must be able to continue 
not one, but several years. The Station does not advise anyone 
in this State to grow alfalfa at present except in an experimental 
way. ‘To those who have land that seems to be suited to alfalfa 
and have the time and patience to thoroughly care for the crop, 
the Station will gladly lend assistance in any way that it can. 
That alfalfa would be a valuable addition to our forage crops 
needs no demonstration. If the difficuties which thus far have 
prevented its successful culture can be surmounted, it will more 
than recompense the cost of the many hundreds of trials that 
have been given this plant in Maine during the past 25 years. 


HomMsé MIxeEp FERTILIZERS FOR POTATOES. 


There are sold in Maine a large number (about 40) brands 
of fertilizers that contain the word “potato” in their name. In 
the case of more than half of these brands there seems to be no 
reason, other than the attractiveness of the word, to call them 
potato fertilizers. More than half of them have the composition 
of general purpose goods, carying about 3 per cent of nitrogen, 
8 per cent of phosphoric acid, and 3 per cent of potash. The 
same formulas could, with equal propriety, be called corn fertili- 
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zers. A few are seriously intended as special formulas for 
potatoes. These goods carry proportionately more potash and 
less phosphoric acid. Such brands carry from 3 to 4 per cent 
nitrogen, about 6 per cent available phosphoric acid and 5, 8 or 
even 10 or more per cent of potash. 

In 1904 experiments with home mixed fertilizers in com- 
parison with standard high grade mixed goods were made on 
two farms in the town of: Houlton and also in Fort Fairfield. 
The materials were bought at one time and were all mixed at 
‘Houlton. The formula was:—Portland Rendering Company’s 
(rescreened) tankage 420 pounds; acid phosphate 400 pounds; 
cottonseed meal 200 pounds; sulphate of potash 200 pounds; 
and nitrate of soda 100 pounds. Analysis showed the mixed 
goods to have the following composition: Water soluble nitro- 
gen 1.37 per cent; availabe nitrogen 2.72 per cent; total 
nitrogen 4.09 per cent; available phosphoric acid 7.01 per cent; 
total phosphoric acid 9.87 per cent; and potash 7.61 per cent. 

The details of these experiments are given in Bulletin 112 of 
this Station. With the exception of one field of early planted 
potatoes the results were all in favor of the commercial brands. 


Average yield of merchantable potatoes grown on home mixed 
fertilizers in 1904 compared with commercial potato fertilizers. 


BARRELS OF POTATOES. 


x io) Be 
Z Mei 
Owner of Farm. ae ris ae 
A fo N o N 
ne on he 
HS, ES aD 
° On O# 
<3 me Ow 
JOHN AW AtSON PH OUlLON erates eieieinicieielociniciieriee cers 8 107 120 
Wiss 1s ake sELOUlbOM es staclaamiclemicsiniesielslecieiieitelrcsmierior 8 106 110 
C. A. Powers, Fort Fairfield...................0000- 4 119 119 
aS peLOVt, pHONG MM AITHO]G Gr ictectelccie ceicteisieeleloeicisiccie 6 109 114 


This smaller yield was explained as follows: “The tops kept 
greener in color during the last half of the growing season with 
the home mixture. September 1, there was a severe frost all 
over Northern Maine. The late potatoes grown upon the home 
mixture had greener and more succulent vines than those upon 
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the standard fertilizers and in consequence were damaged much 
more by the frost. In fact, the vines of the late planted potatoes 
on the home mixed goods were practically killed at this time, 
while the same varieties planted at the same time upon the 
standard potato fertilizer continued to grow after this frost. As 
a result, the potatoes were larger and better ripened with these 
than upon the home mixed plots. For quick maturing, the 
home mixed goods apparently carried too much slowly available 
nitrogen and too little available phosphoric acid.” 

In 1905 three formulas were compared with one commercial 
potato fertilizer. The formulas used were as follows: 


Home mixed formulas used for potatoes in 1905. 


NUMBER OF FORMULA. 


Ingredients. 
2 3 | 3A 

pounds.| pounds.| pounds. 
ISHTTRTAS. OF SOC) conggsoqcoddoo0odudGqbegodccUudo = coGDbOUaDNbO0G 200 100 100 
GRO CHEOROAMNKAR EC) ciclelelcieicieloleisiesieicieferecisieieielclejoieisistelciciers vleleie svere 200 200 200 
DIVE OOOO Olreretererelerstelclelelcinielelelelalelsiciaiclelsselerersiaisielcteietaleleiateicvelsteletete UM) lsscuocansallovonaacoas 
FNCTOH MOS PMA EG recicleilelelsleleiclestsleietalelololn sielarele\eistcisiovsjeleroleie/eieleioreye 500 300 500 
Sp aAberormpo las ialeeretercresiclseielsieter eleleieieleieleisiehaieielalelelsvele,el=ieleye 200 200 200 


Percentage composition of fertilizer used in 1905. 


Phosphoric Acid. 


Nitrogen. Potash. 
Available.| Total. 


MOUMIMLAPNO we 2iectelelelsiaiciesilsicielstis civieietemi ee cece 2 2. % a 8.3 
Ligne si@p 6 .goodabossesacacosodoadaGaooeeds 3.4 6.8 9.2 12.5 
HMOrmMI ANOVA cece cles scien se eiclsisicieisiseerices 2.7 8.0 10.2 10.0 
Watson’s Improved ...................0000- 3.0 6.0 7.0 5.0 
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Arrangement of acre plots, pounds of fertilizer and constituents 
applied and yield of potatoes. 


POUNDS PER ACRE IN YIELD OF 


FERTILIZER USED. FERTILIZER USED. POTATOES. 
= Phospboric Pe 
2 Acid. 2 
4 e 
© Jie : e aS = 
a Kind. = a = a EI i 
= od = = = n > = 
| 2 al = S S m a 
5 # = 5S S S 3 g 
Z < | Zi a oy = a 
Lbs. | Lbs.| Lbs.| Lbs. | Lbs. | Bbls. |Bbls. 
1|Watson’s Improved............. 1,600 | 48 | 96 | 112 80 | 101 5 
| 
seo. ANU C OD ncrerasieiieeceiyacitet 1,200 56 80 102 100 88 6 
3)Watson’s TM PTOVEd sens cniee ec sie 2 1,250 37 75 87 62 71 11 
| 
AVHOME MIKE 3B... . cc ccc eee 1,000 34 70 92 125 724 7 
| 
5) Watson’s Improved............. 1,250 37 75 87 62 93 5% 
6|Home mixed 3A .... ..........- 1,000 | 27 | so 102 100 83 QE 
7|Watson’s Improved............. 1,250 37 75 87 62 87 3 
BlHome mixed 2.) -seths.- Jaq) J2: 1,200 | 56 | 80 | 102 | 100 | 8&7 5 
| 
9|Watson’s Improved............ 1,250 37 75 87 62 90 43 
1OHome WMT Xe ices. sieisiclo1sjsiore oi 1,000 34 70 92 125 89 4 
11;)Watson’s Improved............. 1,250 37 75 87 62 99 4 
ADHOme Mixed’ a vAl eon wees clelccieeers 1,600 27 | 80 102 100 99 4h 
13|Watson’s Improved............- 1,250 37 75 87 62 106 5 


The irregularities of the yields on the first 4 plots can be 
explained by the differences in the character of the soil. Com- 
paring the yields on the home mixed plots with the average of 
the commercial fertilizer plots either side of the home mixed 
plots the following results are obtained: 

Formula No. 2,87 barrels; Watson’s Improved, 87 barrels. 

Formula No. 3, 81 barrels; Watson’s Improved, 88 barrels. 

Formula No. 3A, 91 barrels; Watson’s Improved, 96 barrels. 

It will be noted that the results on the whole are again lower 
with home mixed goods than with the commercial fertilizer. 
The results are not consistent, however, with each other, and 
no conclusive interpretation of the results are apparent. It is 
planned to continue the comparisons another season. 


PoibeeE PEC) OF THE RATION ON THE VALUE 
OF THE MANURE. 


J. M. Bartyerr. 


In digestion experiments with steers, where both the feces and 
the urine were saved, potash and phosphoric acid determinations 
as well as nitrogen were made in order that the fertilizing value 
of the manure from the different rations could be compared. It 
will be noticed that no figures are given in the table on page 46 
for the percentages of potash found in the urine. The determina- 
tions were made, but owing to a probable error in calculating the 
results from the dry to the fresh bases, which at this time can- 
not be corrected, they are omitted. Other experiments show 
that the potash of the food is practically all given off in the 
excretions, so the figures given for potash in the urine are 
obtained by subtracting the potash of the feces from the total 
amount taken in the food. 

Only traces of phosphoric acid were found in the urine. In 
the first experiment with hay alone, more nitrogen was found in 
the excretions than was taken in the food. This discrepancy 
was probably due to insufficient nitrogen in the ration to main- 
tain the animals and they lost flesh, excreting some body 
nitrogen. Therefore the feces from this ration relatively con- 
tains more nitrogen and value higher than they should, for it is 
evident that the animals could not continue for any length of 
time to give off more nitrogen than they received. 

The results are given in the tables which follow. 

The first table on page 46 gives the weights of food eaten and 
feces and urine excreted for each animal for the five day that 
the experiment occupied and the second table contains the per- 
centages of fertilizing ingredients in both food and excreta. 

The tables on page 47 contain the amount of fertilizing 
ingredients excreted by each animal and the total amount of 
fertilizing ingredients in the food, feces and urine, also the 
percentages excreted. 
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1906. 


The total weight of food eaten, and feces and urine excreted 


by each steer for five days. 


£ 2 : 

> 

ne | & 
Grams. 
istthy Cho eadacaneduaneuescnouadoodeouee 1 18148 
ELA WAR LON CY erereseiele aiersieversieielclelatalelaletsieleletreisie 2 18148 
Hay and spring wheat bran......... il 15875 
Hay and spring wheat bran.......... 2 15875 
Hay and winter wheat bran.......... 1 15375 
Hay and winter wheat bran.......... 2 15875 
Hay and cottonseed meal............. 1 18143 
Hay and cottonseed meal............. 2 18143 


a Que 
S Fe 
Grams. || Grams. 
Hoanobooud 7159 
co00d00000 7133 
6804 8786 
6804 8485 
6804 8256 
6804 8256 
4536 850] 
4536 8501 


Percentage of fertilizing material in the food, feces and urine. 


o 
BR 

= : 

Nitrogen. Ss, a 

Ds a 

om B 

ue oy 

FooD % % % % 

17 EN Gaocoonobauboode qngeadogeuooGodoosodopsedeonudde ONTO wal ceesebeterstete 0.33 1.49 
Spormbives VPectty ME adgooobouaspadoddnode GudeDDbDaS BAG \Gda0coa0C0 3.19 1.79 
Winteriwheati Dram yr sieresicisrictrecelsere clei clevereielejelar> ZeOS Ae llolsesteieteretete 2.86 1.46 
Cottonseed sme alesis cytears slelclevele cients tcletelelolerete Wass Nooundodvod 3.10 1.94 
FECES AND URINE. Feces Urine Feces. | Feces. 
ETS eM OME aa aytesereisietee sleistsionieieielsiciatees sie Steer 1 1.34 0.59 0.58 0.59 
I Ch ONO Neha bsadseeneadoopadesbonnodsnbodon Steer 2 1.25 0.59 0.64 0.48 
Hay and spring wheat bran............. Steer 1 1.47 0.97 2.83 1.69 
Hay and spring wheat bran............. Steer 2 1.51 6.86 2.49 1.17 
Hay and winter wheat bran ............ Steer 1 1.45 1.16 2.32 1.74 
Hay and winter wheat bran ............ Steer 2 1.48 0.75 2.26 1.29 
Hay and cottonseed...................... Steer 1 1.80 1.87 1.94 0.98 
Hay and cottonseed...........-.....eeees Steer 2 1.81 1.48 1.57 1.04 
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Fertilizing elements excreted by each steer for five days. 


NITROGEN. © POTASH. 
eit (out eal ec ty gee 
Grams.| Grams.| Grams.| Grams. | Grams. 
lay POMC cca dcies one .....Steer 1 95.9 100.1 41.5 42.2 228.1 
Rieny GUGMWG). GoduoobooonoADOONUS Steer 2 89.2 102.5 45.6 34.2 236.1 
Hay and spring wheat bran, Steer 1 129.1 153.1 248.6 148.5 209.9 
Hay and springwheat bran, Steer 2} 128.2 153.3 211.3 99.3 259.1 
Hay and winter wheat bran, Steer 1 119.7 129.1 191.5 143.7 192.2 
Hay and winter wheat bran, Steer 2 122.2 126.9 186.6 106.5 229.4 
Hay and cottonseed meal...Steer 1 153.0 261.3 164.9 83.3 275.0 
Hay and cottonseed meal...Steer 2 154.6 246.5 134.1 88.8 269.5 


Fertilizing elements in food and the average amount excreted 
for each experiment. Five days. 


AMOUNT IN AMOUNT PER CENT 
Foon. EXCRETED. EXCRETED. 
: ie} 5 ro ce 
(=| lal gq = [=| -_ 
oO . (2) . (2) 
aA a z| % a Es 20 a 
One lipany itl ares all mun lauren |i exe tao Ian 
tal fo) < Fa S) = fal ° 
= fe o} “a a fo) = =| 
Z oy Oy Zi fu oy A Ay 


Gms.\/Gms./Gms./Gms./Gms./@ms.| % % 


lsiehy HIOMOs4oqndoudn0nbonapaddadcaoddoe 143.3) 59.9} 270.3] 193.9] 43.6] 270.3} 1385.3} 71.8 
Hay and spring wheat bran......... 306.4) 269.6) 358.4) 276.4) 229.2) 358.4) 89.2) 85.3 
HayjZand winter wheat bran......... 300.9) 248.3] 335.9} 254.0) 189.1) 335.9) 84.4) 77. 

Hay and cottonseed meal, 8 to 2....| 482.6] 200.5) 358.3) 407.7| 149.5) 358.3) 84.7) 74.6 


In the table that follows there are given the values of the 
fertilizing constituents of the total excreta in each experiment 
and of the resulting manure from 100 pounds of each feed, 
provided both the solid and liquid excreta are saved. In the 
calculations the values for the same materials assumed for com- 
mercial fertilizers in 1904 are used. 
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The money value of the fertilizing elements excreted for each 


experiment. 

5 = 
2 (2 | 
30 2. a is 
S Ds es 3 
t= os aad od 
a 2D o ° 
Z he oy = 


Cents. | Cents. | Cents. | Cents. 


WEL ay aloes oes aU eek lac wate a me 5.36 .39 2.98 8.63 
Hay and spring wheat bran ..............-..000- 10.40 2.08 3.95 16.38 
Hay and winter wheat bran ...../...........+66- 9.52 1.67 3.70 14.89 
Hay, AndicGOtbOnSeed: MICA aie ecrcisicr-lc eto si eielele ele 7 15.30 1.32 3.95 20.57 
HMI EL INR Goh oosmdosaoadounouncosoodadsaddpoccaooac 13.50 98 7.45 21.93 
LOO DS SPLIN Swe Ah DAM se ieleiclerclieincleclecieiceieiele = 37.80 11.91 8.93 58.64 
100 lbs. winter wheat bran ............-...2-.s006 31.90 8.85 7.27 48.02 
LOO Ibs COttonseed MEA oy. iccie ee weicleiseleieie viele 99.40 9.30 9.60 118.30 


The figures given in the above tables furnish results which 
are instructive and may be of considerable value to the farmer. 
In feeding animals or buying feeds, one is very likely to consider 
only the feeding or flesh forming value of the feeds, not taking 
into consideration their effect on the value of the manure pro- 
duced. When more manure is needed than can be made and 
the supply has to be frequently supplemented with commercial 
fertilizers, the purchase of high priced feeds rich in fertilizing 
material is oftentimes the most economical on account of the 
increased value of the manure they make. In the preceding 
table it will be seen that for every 100 pounds of cottonseed 
meal fed, about $1.18 worth of fertilizing material was given 
off in the excreta when everything is saved. 

Another important fact can be learned from the table on 
page 47 which shows the amount of fertilizing elements in both 
the solid and liquid excrements. It will be noticed that the 
larger part of the nitrogen, the most expensive element, and 
potash are given off in the urine, hence the importance of saving 
all of this most valuable part of the manure. Not only are other 
elements found in large quantities in the liquid, but they are in 
much more available form than in the solid. 


FERTILIZER INSPECTION. 
Cuas. D. Woops, Director. 
J. M. Barrierr, Chemist in Charge of Fertilizer Analysis. 


The law regulating the sale of commercial fertilizers in this 
State calls for two bulletins each year. The first of these con- 
tains the analyses of the samples received from the manufac- 
turer, guaranteed to represent, within reasonable limits, the 
goods to be placed upon the market later. The second bulletin 
contains the analyses of the samples collected in the open market 
by a representative of the Station. 

In the tables which follow the discussion there are given the 
results of the analyses of the manufacturers’ samples of licensed 
brands. The tables include all the brands which have been 
licensed to February 1, 1906. Dealers are cautioned against 
handling any brands not given in this list without first writing 
the Station. 

The figures which are given as the percentages of valuable 
ingredients guaranteed by the manufacturers are the minimum 
percentages of the guarantee. If, for instance, the guarantee is 
2 to 3 per cent of nitrogen, it is evident that the dealer cannot 
be held to have agreed to furnish more than 2 per cent, and so 
this percentage is taken as actual guarantee. The figures under 
the head of “found” are those showing the actual composition 
of the samples. 

The chief use of fertilizers is to supply plant-food. It is good 
farming to make the most of the natural resources of the soil 
and of the manures produced on the farm, and to depend upon 
artificial fertilizers only to furnish what more is needed. It is 
not good economy to pay high prices for materials which the 
soil may itself yield, but it is good economy to supply the lack- 
ing ones in the cheapest way. The rule in the purchase of costly 
commercial fertilizers should be to select those that supply, in 
the best forms and at the lowest cost, the plant-food which the 
crop needs and the soil fails to furnish. 

Plants differ widely with respect to their capacities for gath- 
ering their food from soil and air; hence the proper fertilizer 
in a given case depends upon the crop as well as upon the soil. 
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The fertility of the soil would remain practically unchanged if 
all the ingredients removed in the various farm products were 
restored to the land. This may be accomplished by feeding the 
crops grown on the farm to animals, carefully saving the 
manure and returning it to the soil. If it is practicable to 
pursue a system of stock feeding in which those products of the 
farm which are comparatively poor in fertilizing constituents are 
exchanged in the market for feeding stuffs of high fertilizing 
value, the loss of soil fertility may be reduced to a minimum, or 
there may be an actual gain in fertility. 


CONSTITUENTS OF FERTILIZERS.* 

The only ingredients of plant-food which we ordinarily need 
to consider in fertilizers are potash, lime, sulphuric acid, phos- 
phoric acid, and nitrogen. The available supply of sulphuric 
acid and lime is often insufficient ; hence one reason for the good 
effect so often observed from the application of lime, and of 
plaster, which is a compound of lime and sulphuric acid. The 
remaining substances, nitrogen, phosphoric acid and potash, are 
the most important ingredients of our common commercial fer- 
tilizers, both because of their scarcity in the soil and their high 
cost. It is in supplying these that phosphates, bone manures, 
potash salts, guano, nitrate of soda, and most other commercial 
fertilizers are chiefly useful. 

The term “form” as applied to a fertilizing constituent has 
reference to its combination or association with other constit- 
uents which may be useful, though not necessarily so. The 
form of the constituent, too, has an important bearing upon its 
availability, and hence upon its usefulness as plant food. Many 
materials containing the essential elements are practically worth- 
less as sources of plant food because the form is not right; the 
plants are unable to extract them from their combinations ; they 
are “unavailable.” In many of these materials the forms may 
be changed by proper treatment, in which case they become val- 
uable not because the element itself is changed, but because it 
then exists in such form as readily to feed the plant. 

Nitrogen is the most expensive of the three essential fertiliz- 
ing elements. It exists in three different forms, organic nitro- 
gen, ammonia and nitrate. 


* Warmers’ Bulletin 44 of the U. S. Dept. of Agriculture, ‘‘Commercial 
Fertilizers, Composition and Use,” can be had free by applying to your 
Congressman. 
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Organic nitrogen exists in combination with others elements 
either as vegetable or animal matter. All materials containing 
organic nitrogen are valuable in proportion to their rapidity of 
decay, because change of form must take place before the nitro- 
gen can serve as food. Organic nitrogen differs in availability 
not only according to the kind of material which supplies it, but 
according to the treatment it receives. The nitrogen in the 
tables of analyses marked “insoluble in water” is organic nitro- 
gen. 

Nitrogen as ammonia usually exists in commercial manures in 
the form of sulphate of ammonia and is more readily available 
than organic nitrogen. While nitrogen in the form of ammonia 
is extremely soluble in water, it is not readily removed from the 
soil by leaching, as it is held by the organic compounds of the 
soil. 

Nitrogen -as nitrate exists in commercial products chiefly as 
nitrate of soda. Nitrogen in this form is directly and imme- 
diately available, no further changes being necessary. It is 
completely soluble in water, and diffuses readily throughout the 
soil. It differs from the ammonia compounds in forming no 
insoluble compounds with soil constituents and may be lost by 
leaching. The “nitrogen soluble in water” of the tables 
includes both the nitrogen as ammonia and as nitrate. 

Phosphoric acid is derived from materials called phosphates, 
in which it may exist in combination with lime, iron, or alumina 
as phosphates of lime, iron or alumina. Phosphate of lime is 
the form most largely used as a source of phosphoric acid. 
Phosphoric acid occurs in fertilizers in three forms: That solu- 
ble in water and readily taken up by plants; that insoluble in 
water, but still readily used by plants, also known as “reverted ;” 
and that soluble only in strong acids and consequently very 
slowly used by the plant. The “soluble” and “reverted ” 
together constitute the “available” phosphoric acid. The phos- 
phoric acid in natural or untreated phosphates is insoluble in 
water, and not readily available to plants. If it is combined 
with organic substance, as in animal bone, the rate of decay is 
more rapid than if with purely mineral substances. The insol- 
uble phosphates may be converted into soluble forms by treat- 
ment with strong acids. Such products are known as acid 
phosphates or superphosphates. The “insoluble phosphoric 
acid” of a high cost commercial fertilizer has little or no value to 
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the purchaser because at the usual rate of application the quan- 
tity is too small to have any perceptible effect upon the crop, 
and because its presence in the fertilizer excludes an equal 
amount of more needful and valuable constituents. 

Potash in commercial fertilizers exists chiefly as muriates and 
sulphates. With potash the form does not exert so great an 
influence upon availability as is the case with nitrogen and phos- 
phoric acid. All forms are freely soluble in water, and are 
believed to be nearly if not quite equally available as food. The 
form of the potash has an important influence upon the quality 
of certain crops. For example, the results of experiments seem 
to indicate that the quality of tobacco, potatoes, and certain 
other crops is unfavorably influenced by the use of muriate of 
potash, while the same crops show a superior quality if mate- 
rials free from chlorides have been used as the source of potash. 


VALUATION OF FERTILIZERS. 


The agricultural value of any fertilizing constituent is 
measured by the value of the increase of the crop produced 
by its use, and is, of course, a variable factor, depending upon 
the availability of the constituent, and the value of the crop 
produced. The form of the materials used must be carefully 
considered in the use of manures. Slow-acting materials cannot 
be expected to give profitable returns upon quick growing crops, 
nor expensive materials profitable returns when used for crops 
of relatively low value. 

The agricultural value is distinct from what is termed “com- 
mercial value,” or cost in market. This value is determined by 
market and trade conditions, as cost of production of the crude 
material, methods of manipulation required, etc. Since there is 
no strict relation between agricultural and commercial or 
market value, it may happen that an element in its most availa- 
able form, and under ordinary conditions of high agricultural 
value, costs less in market than the same element in less avail- 
able forms and of a lower agricultural value. The commercial 
value has reference to the material as an article of commerce, 
hence commercial ratings of various fertilizers have reference 
to their relative cost and are used largely as a means by which 
the different materials may be compared. 

The commercial valuation of a fertilizer consists in calculating 
the retail trade-value or cash-cost at freight centers (in raw 
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material of good quality) of an amount of nitrogen, phosphoric 
acid and potash equal to that contained in one ton of the fer- 
tilizer. Plaster, lime, stable manure and nearly all of the less 
expensive fertilizers have variable prices, which bear no close 
relation to their chemical composition, but guanos, superphos- 
phates, and similar articles, for which $20 to $45 per ton are 
paid, depend for their trade value exclusively on the sub- 
stances, nitrogen, phosphoric acid and potash, which are com- 
paratively costly and steady in price. The trade-value per 
pound of these ingredients is reckoned from the current market 
prices of the standard articles which furnish them to commerce. 
The consumer, in estimating the reasonable price to pay for 
high-grade fertilizers, should add to the trade-value of the 
above-named ingredients a suitable margin for the expenses of 
manufacture, etc., and for the convenience or other advantage 
incidental to their use. 


TRADE VALUES OF FERTILIZING INGREDIENTS. 


Cents 
per pound 
INTROS ha OS Creer I Meter oe en enna 07/ 
MIMD TAT OTA SALES Ns cyita Seales specie omen oeeedel = 17 
Organic nitrogen in dry and fine ground fish, meat and 
blood, and in mixed fertilizers. . 18% 
inne: boneyand\tankacen nse eEi 18 
in coarse bone and tankage....... 13 
PMoOspaomeracids water-soluble jycuse aye sey users ae 4% 
Glirate-SOl til eens renaeiesctsReee alte 4 
of fine ground bone and tankage.... 4 
of coarse bone and tankage........ 3 
of cotten seed meal, castor pomace, 
aT) ASHES / <yassehemaen MnA Ny raster Teta 4 
of mixed fertilizers, 1f insoluble in 
AMIMTO MIAN CHERATC Hay eer eee 2 
Potash as high grade sulphate and in forms free from 
TLidaten (Ofechlorides))-) area setae : 5 
EUSPRUTUUITETA LEC a sey 2 24, es LNG Au TA cts tlh a) he Pah lava 4 
NG) (CRN 0X0) SFC ein RR rei ns eer are MeN na Puts 8 


A rule for calculating the commercial valuation of mixed fer- 
tilizers is given on page 64. 

The results of the analyses of the manufacturers’ samples of 
fertilizers are given on the pages which follow. 
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Descriptive List of Manufacturers’ Samples, 1906. 


Station number. 


2|Crocker’s Special Potato Manure 


Manufacturer, place of business and brand. 


AMERICAN AGRICULTURAL CHEMICAL CO., NEW YORK, N. Y. 
A. A.C. Company, Aroostook Complete Manure 


21/A. A.C. Company, Aroostook High Grade ...............seceveccree 


Bradley7s/Alkaline BomepwithePotashyen rece ccc -clciccieic esis cles cterieteierentertieeracntetete 


Bradley’s Complete Manure for Potatoes and Vegetables . .................000 


5| Bradley’s Complete Manure with 10% Potash’.-...0...6.)).02sce s+ nelicees cece cence 


Bradley7s' Corn’ PHOSPHAatesystsjccicisictseisierclefercfelccieleisisieielelclejeieieieleisfaleferelarste nt ere te eter eta 


Bradley’s Eureka Fertilizer.... OU ee SUE SON a 
Bradley;suNiagara /PWOSPH ALEC! tyres olsisselsh- </ejers clajelelesel=teieresslele levers te lsla neon ene a ener te 
Bradley?s| Potato Mertilizer ys co acj. corse. ors cicictere crzesnh catale este Seeleveteeere See Een 


Bradley's Potato Manure... ci.) \sc)resieje sree selsicinisvsieiers cine ee eee eae Ono eee eee ROE EETs 
XL Superphosphateyol a1 e yee. ete oprclerateteisiaieieleveleyeisetsictei-ielelecciateeeteieteteieate eesti 
Clarks Cove Bay StiterWertili Zens seileictelsicictesisieyelvolstelorereichslcla|-\eletelorel arate rerolere eee reteerete 


Clark2siCovieiBay State: Mertilizers GiiGennn saeeecreance eee cee EEE Leese! 
Clark’s Cove Bay State Fertilizer for Seeding Down................. BaeeoonG. te 
Clark’s Cove Defiance Complete Manure. ...ii..... ee cece seen ccc ccnsecseseces cece 


1|Clarkis\CovelGreat Planet)Manure,VAjvAraen i schenccre teeth eee nee een 


Olark’s|\Cove King Phillips Alkaline: Guano)... <2: ijl eee eee eee eee 
Clark{s|Cover hotatoMertilizen sno s-e ce leocers sole eee eee Eee Ce Ere Erne 


9 Clark’?s'CoviesEOtato Manure eine cic\slcmiclsissicltecclsise since sleloieleteis lene RGR: EEE 


Cleveland MertilizerforalliCropSanc-\-cicles/cielsieicleleleicisision ale letersi eleekeenee nerertiettors 
Cleveland Hish'Grade Complete) Manure. teleseismic ie eee neces 


Cleveland: Potato Phosphates. p.veiccces coset aerte weenie bes eae Eee eee ae 
Cleveland! Seeding Down Mertilizer iy... scciicce cece nice ee ee eC ee EE Eeee 
ClevelandySuperphosphaterccrecachicssleleciocceerianctct meciieciieacite nee aeeeeee BAT ane 


Complete Manureiwith 10%) Potash icyeeetecicieiete + «11+ sbelers «1 /clohelterererstel eterna ee ere eee 


}|\Crocker:s-yATOOStook LOtatolS Pe cial uerterecicpistie-aeleiee ti cle ee ee eee eee een 


Crocker’s Ammoniated Corn Phosphate ..............2..ceceecsecesrwee sistererteteicteiele 
Crocker’s Grass and Oats Fertilizer ....-................. Onc Oon se OsNG toa 
CrockerSwHishiGradercisiercc cre ccslercels crepes eeieispeleiciselsrataaqelejlciersteleiee eee einer Rea eee 
Crocker’s New Rival Ammoniated Superphosphate ......... ..........sceceeeeee 


Crockeris|Rotato} Hoprand TODaACCOsmacineclererielel= steleieiccicisloleie sere ee eee eee eerie 


Cumberland’iGuano/foriall Crops ciiisjecice clic decile) c cicvallie leslie alae tetera eieteinete 


CumberlandsRotato Fertilizers -peecas sense ee eee se Lee Ee ECE EEEEe 
CumberlandSeeding, Down Manure. .eo 5. cece ccescickee tr rteee eee een reer 
CumberlandiSuperphosphaters.acsecce meee eae eee ciedeclcciae scree eee eee ere 


Darling7s Blood), Bone: anduPotashis iia ese ilslelsieleiesiereleeieiietsele te see em eT 
Fine Ground Bones: aisles sias alee Wass ols a ernieleyeteleleialoieiel elovelciolaieispeye ler ebel oe REC ee eee 


Great, Hastern:'Gemeralies. cy. cjaiscvccissteeiegelaiernioie?ateisiaie clare sientrieleioletolerm ieee ale eee ECC erie 
Great Eastern Grass and Oats Fertilizer 


Great Eastern Northern Corn Special .......... 0.0.0 cece cess cove vcersseccscreeens 
Great Hastern PotatovManure (cial. ces eiecic cies leicie = ciociele sieie sesoesie ae eee eee 
Great, Eastern Potato Speciale i.e crensiclecicierecieicleieeletiecieesivleicionieei ae eco osodon 


Analyses of Manufacturers’ Sam 


FERTILIZER INSPECTION. 


Station number. 


Soluble in 
water. 
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ples, 1906. 

PHOSPHORIC ACID. POTASH. 
Available.| Total. aay 

J og 3 

: 3 ® o 3 

eile i ar tie TaN Sie tess aI ie 

H 5 eo oS GS a U2} S 

o 6 ‘=| H q ra) =| H 

> 5 5 3 5S a 5 3 
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eH RN wtp IP ids Ie feet tds a | & 
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3.20 9.00] 6.28] 6.00] 8.28|...... 10.04| 16.00 
2.21] 2.83] 6.52| 7.00] 9.35|...... 7.60| 7.00 
4.18] 3.64} 9.52) 11.00] 13.16] 12.00|| 2.49] 2.00 
2.08] 2.721 7.57| 8.00] 10.29| 9.001] 6.52] 7.00 
3.19| 2.44] 6.78| 6.00] 9.22] 7.00|| 11.20 10.00 
2.55| 2.56] 9.60 8.00 11.16] 10.00|| 2.01) 1.50 
2.35] 1.55} 8.28] §8.00| 9.83] 10.00]! 2.32! 2.00 
3.15] 1.38] 8.56| 7.00| 9.94| 8.00|| 1.49! 1.00 
1.89] 2.67| 7.74| 8.00] 10.41| 10.00|| 3.13) 3.00 
0.79| 2.48] 6.21] 6.00/ 8.69] 8.0u|| 4.96] 5.00 
9.54] 3.25} 9.16] 9.00] 12.41| 11.00|| 2.34| 2.00 
2.39| 3.59| 9.06/ 9.00 12.65) 11.00|| 2.34| 2.00 
2.39] 3.32] 7.81| 8.00] 11.13] 10.00|| 1.85| 1.50 
2.80] 2.42] 8.73] 8.00| 11.15| 10.00|| 2.57! 2.00 
2.74 1.48| 7.98| 7.00/ 9.46] 8.00|| 1.59] 1.00 
3.01 1.96, 8.21] 8.00) 10.17| 9.00)| 7.43! 7.00 
2.67| 1.47| 8.38] 8.00] 9.85] 10.00|| 2.12! 2.00 
1.98| 2.74] 7.90} 8.00] 10.64] 10.00|| 3.30] 3.00 
3.03| 3.49] 6.99] 6.00| 10.48] 8.00|] 5.59/ 5.¢0 
2.87| 2.60] 8.37| 8.00] 10.97| 10.00|| 2.30) 2.00 
2.11] 2.69] 7.74] x.00| 10.43| 9.00|| 6.74! 7.00 
1.74| 2.73] 7.80| 8.00] 10.53| 10.00|| 3.17| 3.00 
2.89] 1.27] 8.68] 8.00] 9.95] 10.00|| 2.20| 2.00 
2.35| 2.62} 9.52/ 8.00| 12.14] 10.00|| 2.03) 1.50 
1.95] 2.07} 6.26] 6.00| 8.33| 7.00|| 9.55] 10.00 
3.33| 2.03] 8.50| 8.00] 10.53|...... 6.61] 6.00 
3.65| 3.87| 8.17| 8.00] 12.04|...... 2.26] 1.50 
4.28] 1.79] 11.82] 11.00] 13.61|...... 2.03) 2.00 
2.411 2.50/ 8.28] 8.00] 10.78I...... 7.411 7.00 
3.70) 2.47] 8.52| 8.00] 10.99|...... 2.12] 2.00 
2.07| 2.68} 8.05] 8.00] 10.73]...... 3.34| 3.00 
3.29| 2.34] 7.13] 6.00] 9.47|...... 10.80] 10.00 
3.00] 2.49] 9.22] 8.00] 11.71) 10.00|| 2.28] 2.00 
4.17| 2.33] 10.30] 8.00] 12:63] 10.00|| 3.38| 3.00 
2.98| 2.53] 8.40] 8.00] 10.93] 10.00|| 2.53/ 2.00 
2.56] 3.18] 7.86] 8.00] 11.04] 10.00|| 1.89| 1.50 
1.90] 2.48} 6.88] 7.00] 9.36] 8.00|] 7.16] 7.00 
Hsia ail ST SO (A lg 25.31| 22.80||......|-.06 
5.16| 0.97} 7.69] 5.00| 8.66] 6.00|| 3.56] 2.00 
2.42| 3.05] 7.59] 8.00] 10.64|...... 4.73] 4.00 
6.88| 4.08] 10.99] 11.00] 15.07|...... 2.15] 2.00 
3.25| 1.86] 8.12| 6.00] 9.98|...... 10.64] 10.00 
4.60| 2.35} 9.62] 8.00] 11.9s...... 2.26] 1.50 
2.31| 2.76] 8.23] 8.00] 10.99|...... 3.37| 3.00 
2.27| 2.56] 8.14] 8.00] 10.70|...... 7.57| 7.00 
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Station number. 


1049 
1050 
1051 


1052 
1053 
1054 


1055 
1056 
1057 


1058 
1059 
1060 


1061 
1062 
1063 


1064 
1065 
1066 


1067 
1068 
1069 


1070 
1071 
1072 


1073 
1074 
1075 


1076 
1077 
1078 


1079 
1080 
1081 


1082 
1083 
1084 


1085 
1086 
1087 


1088 
1089 
1090 


1091 
1092 
1093 


MAINE AGRICULTURAL EXPERIMENT STATION. 1906. 


Descriptive List of Manufacturers’ Samples, 1906. 


Manufacturer, place of business and brand. 


High(Grade) Mertilizer swath 107% Potashee-r-tn.--6--0-1-/-n see eee eee eee EEeeriee 
High Grade!Sulpiiatelof Potashinesecnecnn ccc ce: deine cni-ceisee ie eee oeee eee tee mee rine 


Ss LazarettorvAroostook Potato Guanomnensecceeee cece ence cen eee eee EEE Eee EEErens 


WaZaretto|COrn: Guano eo isiye cee seit sine aeerla ese ale sia sisisiote ote eee EEE EEE 
Mazaretto Hip h Grade) Potato Manuress accesses. scinmee cence eee een eeneren 
WazarettohropelleriPotato GuanOmeen cece dee eee ee Lee eee EEE EEE EEerre 


Lazaretto Special Potato Manure 
MuriateloffPotashia.cescneescceeces 
NIGTATCTOL SOG vee cists cis's oieiers 0/0 dle sie wisislaicle pore sisitis diclelalureysiveiersinee eels dee e OE CRC EOE EEE 


ObFis? Potato Mert Zend: <j ctojssje\e's oisis stores sie/a7e,o:clele}ovarsys oiey (o(o/evishefeleleit eel eee OEE EEE EEE 
Otis) Seeding Down Mertilizers: co.cc ccis sissies OelscOrcioen cee eee ee EEE EEE OEE EEe 
Ofis7/Superphosphakeys seacircecmriiccles cleye ciseciaseick oceesiee + eiek cies cel eee cee eee nee 3 


BACT GINO DESGUC/ GUANO! jesfeceieielcron cle elsele Selsraiesieielclows erate ele ie lorie eae eee ee eee 
Pacific ROtatoiSPeCial aise ce onus ase aies shee sore aie oh ae Oe eieere ee COE OER EE Ener Een 
racker/syUnion) Animal: Corn Mertilizenccs.cececcaeeeie eer cee eer OEE Ee eerre 


Packer’s Union Economical Vegetable Guano.... ... ............. deste stetele Piaertelere 
Packer’s| Union Gardiner?s|Complete: Manure: ./-/:).2>.. 30. «ni oe ieee eects 
Packer:siUmMiON High Grade wariccslecieiccisetciesiesiclste eleleienlereis -eiieens eee eee CEE re 


Blan Sup Sr phosphate jartarrojeyets/-leieieteiels/clejei-\vieleleleleleolsieloteliavsiasaca\-/el-lsieisiet-l at eee eee eee 
Quinnipise Climax Phosphate forall Crops <0. 5-cc as-is eee Eee eee 
Quinwipiae CornyMiamMunre yer sereacisisieeieelcleleleliiois/ ileal vetraroieiekesielelpete ioe Tae erosion 


Quinnipiac MarketiGard en Manure eject cleoieicieiciole eee = leo eine eee eee Loe 
Quinnipiac MohawkyWertlizer..ccscisi\ccilcimecice lacie elena eee eee ErEre 
Quinnipiac PotatomMlanure eee. sow cclscileelieeeieeitaciis cic alee ae eee eRe EEE Ere 


Quinnipiac Rotato PE Mos PHate carers ii ciieleleileleleteleiei+ sielelol-'s)s (slelel-iel ol eiee eeie eeeeeetee 
Rexedyssarmenrsshriendetrersiccisctecctecncietccertect eres viete|eje'a/elelere eysterste see eee ore 


Reads POtato Manure: jererscisisiererelielssteletoialellereieiakelolelersieloisie okie dele sisiel ee eee eee 
Reads Practical Potato Specialise sill) piehilcieiciet eee ee eee ee 
Reads Standard SUperpnospwy ace dcr ciecleiclacisiceiie 1yaictcieinleteleisielstelciistatat che loleel terete ere 


Readis Sure Catch Mertiliz ere.) jayercicesersiaiclcleasieimjelersvelaye + ielsielaleitel-larhateiever steer 
Readismviezetableand Wane Mertilizers-i. i celee «sells slo cistelelelersleiclorareioeree eee eee 
SOlwblepexCi ni GiGuanOpocreciesieciliiiiecleis clone Slofehti/a Mtaja cle tities /ercielelein eye ncaa Ree are ae eee 


Standard A Brand...... ... oh bis vevnie.eia'e is topateis love evo rele tere tenons ncBeiie i coieketeyel 1 he an eee eee 
Standards BonerandPOta seis ccc ce weiss tactelaaiel hove seeee olotols hele oicte etc leaner aert ee tees 


Stan dara Mertilizersaccecttaeiciels stare criciveisetotereleiekerekelelote aneteleolatelese/eieieveloteiers tin icneteite eae eetenere 
Standard Guano tor ali Crops; josoee sce ciicieic -lasiseieiiciclerskelelelelistleekisie elo emetaeete 
Standard Special for POLALOCS cee con alelelsins-telerelolelelololelelolsieleleter-latele) siclale aier ieee teeters 


Williams and Clark’s Americus Ammoniated Bone Superphosphate........... 
Williams and Clark’s Americus Corn Phosphate...............-.+- Sie «| 61s) «[sle)meretsis 
Williams and Clark’s Americus High Grade SpeCial......ccecscceecereececeeseee 


FERTILIZER INSPECTION. 57 


Analyses of M anufacturers’ Samples, 1906. 


Station number. 


NITROGEN. PHOSPHORIC ACID. POTASH. 
Total. Available. Total. 

q = Cann y= ioe DLO TN = ng 

om ~ ~ ~ 

Se } 2 | s Fs 5 Fs 

ees ia lo le ye |e le la | a lls ia 

Fates | lssiea oS 3 5 H =I bo) 3 or} a us) 3 

25/55 q re a 3) ra rs | H = HH =| 

pomereiSiiale|/Ss\si/8)/8)se isis 

[o) - 

emer | cor iivox (pean | Sle | oe om | eo len I GS 

% % % % % % % % % % % 
1.50) 1.03 -53} 2.40}| 5.82) 1.76) 2.63) 7.58) 6.00) 10.21) 7.00)| 10.44) 10.00 
ocecoclleonsbolloogacsllsabsaulllodooballoosdoalldobasolleasacallsogannlloacoosllanconc 49.80) 48.00 
0.19] 0.78) 0.97) 0.82]} 5.69) 3.36) 2.11] 9.05} 6.00) 11.16]...... 4.57| 4.00 
0.95} 1.02) 1.97} 1.64!| 4.47) 3.20) 2.74] 7.67) 8.00} 10.41]...... 2.53] 2.00 
1-21) 1.82) 3.03) 3:29)) 4.00) 1.96) 2.27) 5.90} 6.00) 8.17)...... 10.60} 10.00 
0.70} 1.30) 2.00) 2.06]} 5.69) 2.56) 2.88) 8.25] 8.00) 11.13]...... 6.52) 6.00 
1.69) 1.56) 3.25) 3.29]| 5.85] 2.27] 2.55] 8.12] 8.00) 10.67)...... 7.70| 7.00 
souoos|loobuccllagasadlloudocalllbGooacllacdosadllegganallodooaallcodoonl\unoood||l-onacs 49.63) 50.00 
MW pada Ital P4 Dict Gooocn|loododullasoussllosedoulladuc sallcndoodlloopadalllldasdsollaunsoc 
1.74 2.32) 2.06]| 5.74) 2.28] 2.46) §.02] 8.00] 10.48) 10.00}} 3.05) 3.00 
0.37} 0.78) 1.15} 1.03]| 5.95) 2.03] 2.83} 7.98! 8.00] 10.81] 10.00/} 2.01} 2.00 
0.68) 1.38) 2.06; 2.06/| 6.94) 2.92) 2.43) 9.86] 8.00] 12.29) 10.00|| 2.16} 1.50 
Jovoosllosscadtlocodcullogucoa 5.98} 4.81) 1.91] 10.79} 10.00) 12.70) 11.00|| 2.43] 2.00 
0.42) 0.64) 1.06) 0.82)| 5.46) 3.01] 1.43] 8.47] 7.00] 9.90} 8.00|} 2.99) 1.00 
2.13} 1.41) 3.54) 3.30); 5.15) 2.92) 2.14] 8.07) 8.00] 10.21] 9.00)! 7.18) 7.00 
0.45} 0.80) 1.25] 1.03!) 5.53} 2.31) 2.73] 7.84] 8.00) 10.57] 10.00}| 2.14] 2.00 
0.76} 1.34) 2.10) 2.06]! 5.69} 4.27] 2.70] 9.96] 8.00] 12.66] 10.00]; 3.15) 3.00 
0.31} 2.10). 2.41] 2.47|| 5.64] 3.22] 3.46] 8.86] 9.00] 12.32)...... 1.91} 2.00 
0.26] 1.47} 1.68) 1.25)| 4.65] 2.55) 2.15] 7.20] 6.00] 9.35]...... 3.59} 3.00 
1.38] 1.16] 2.54] 2.47/| 5.58] 0.47! 2.06] 6.05! 6.00] 8.1JI...... 10.99) 10.00 
1.75) 1.56) 3.31, 3.29|| 5.85) 2.41] 92.55! 8.26] 8.00] 10.81)...... 7.53| 7.00 
0.96) 1.10} 2.06) 2.06!) 4.85) 3.16] 1.85]. 8.01] 8.00] 9.86]...... 6.54) 6.00 
0.25) 0.96] 1.21) 0.82}| 6.05) 3.22! 1.46] 9.27] 8.00] 10.73)...... 5.04} 4.00 
sna allooocsallscogdalloooscel|llcodsoallsesous 1.20) 10.92) 11.00) 12.12)...... 2.39} 2.00 
cdaddellocoodallaosooc|lsudaas 10.21} 3.91] 1.30} 14.12] 14.00] 15.42] 15.00]||......}.....- 
0.39} 1.06} 1.45) 1.03]/ 5.10) 8.54) 1.63] 8.64! 8.00] 10.27] 10.00|| 2.91) 2.00 
0.67} 1.38] 2.05) 2.06]| 6.69) 2.63] 2.41] 9.32] 8.00] 11.73] 10.00|| 1.95) 1.50 
2.19} 1.38) 3.58) 3.30]| 4.23) 4.67] 1.47} 8.90] 8 00} 10.37] 9.00}| 7.57; 7.00 
0.03} 0.83) 0.86) 0.82}]| 2.60) 4.87] 3.86] 7.47] 7.00] 11.33] 8.00|| 1.58] 1.00 
1.03) 1.50) 2.53) 2.50|| 2.55) 4.03} 3.06] 6.58] 6.00) 9.64] 8.00/| 5.15} 5.00 
0.74; 1.30) 2.04) 2.06|| 5.61) 4.71) 2.36] 10.32] 8.00] 12.68] 10.00]| 3.34! 3.00 
1.57; 0.62) 2.19) 2.06] 5.84! 2.08} 2.59] 7.92] 8.00) 10.51] 10.00|| 3.11} 3.00 
2.23} 1.48] 3.71) 3.30/| 8.96) 2.13) 2.08] 6.09} 6.00] 8.17] 7.00|| 9.59) 10.00 
0.42) 2.28) 2.70) 2.40)/ 4.59} 1.89} 1.25| 6.48] 6.00) 7.73] 7.00}| 10.94| 10.00 
0.42} 0.74) 1.16} 0.82 1.64; 2.56) 1.99} 4.20) 4.00} 6.19) 5.00/} 8.03) 8.00 
0.10) 0.94; 1.04) 0.82]! 5.87) 2.89} 2.23} 8.76) 8.00) 10.99] 10.00] 4.81} 4.00 
coonsallaobeddl SBboeS onto 5.42) 3.90} 3.09) 9.32) 10.00) 12.41] 11.00|} 2.59) 2.00 
0.32} 1.80) 2.12) 2.06!) 5.94) 2.25) 1.38] 8.29) 8.00! 9.67] 10.00} 6.35) 6.00 
1.58} 0.80} 2.38} 2.06}! 5.18} 2.81] 3.01] 8.09} 8.00) 11.10] 10.00 1.89) 1.50 
0.31; 0.90) 1.21) 0.82]} 3.64) 4.10) 2.08] 7.74) 7.00] 9.82 8.00 1.56} 1.00 
sSo0eellhoos Balloaga validoadas 7.66} 2.60} 1.96] 10.26] 10.00) 12.22) 11.60/| 2.08} 2.00 
2.40} 0.90) 3.30) 38.30)| 7.02} 1.99} 1.04) 8.81] 8.00} 9.85) 9.00|| 7.56} 7.00 
1.60) 0.78] 2.38] 2.06]| 5.14) 2.41) 3.36] 7.55] 8.00) 10.91] 10.00|| 1.7 1.50 
0.37) 0.70) 1.07] 1.03]| 5.31) 3.03] 1.44} 8.34] §.00| 9.74] 10.00]| 2.10} 2.00 
1.68} 0.62) 2.30} 2.06]} 5.52) 2.22) 2.45) 8.04} 8.00) 10.49] 10.00|) 3.17) 3.00 
} 

1.40} 1.35) 2.75} 2.50)) 5.52} 2.65] 3.44) 8.17] 9.00] 11.61/ 11.00|| 2.78] 2.00 
1.35) 0.76) 2.11) 2.06|| 5.58} 2.78] 3.04) 8.36] 8.00) 11.40] 10.00} 1.99) 1.50 
2.36) 1.33) 3.69} 3.30]| 5.57) 2.56) 2.48) 8.13] 8.00) 10.61 9.00) 6.54} 7.00 


ee 


MAINE AGRICULTURAL EXPERIMENT STATION. 1906. 


Descriptive List of Manufacturers’ Samples, 1906. 


Station number. 


Manufacturer, place of business and brand. 


1137 
1138 


1141 


BES SRS See oo 


Williams and Clark’s Americus Potato Manure.............seceecscceccncetesases 
Williams and Clark’s Royal Bone Phosphate for all Crops ...........sseeeeeerees 
ARMOUR FERTILIZER WORKS, BALTIMORE, MD. 


SPATE OLienbo le crepes steteieretoresciescietaterstermreletme otele ehetel siete oiereire eleis/eareie/ahelainimveielateleseate tate lore tse tetel cteareteie reste 


Bones | BlOOG | And! POtas hire. cceie clase ies tele orale aloiele wrote cieveleiaie olstelele re ciclo otoeete ee eter eee rer ree 
GPA (GLO WET a ielors csclere cise sisloorein we coieiele:ciopteterslors etelaje ares tleveve elelslaleieiele/ eee Dee epee ntetaebmetererere 


SQ EbighiGradeBOtato se. ci). cicierejelteieie cles veleteiate e etevbsote la o/orstels:cielalstelats tie of meoneie Per Teen totes earateterotelats 


Wiheat, (Cormvand i Oatercern icici rciie ce cnerhon ive ctelitere ereievenletatcrctellelele (olan letetetelstetetatetn ie tom atnereiate ists 
BOW KER FERTILIZER CO., BOSTON, MASS. 

Bowker’s) Boney BlOOd and BOtasheey cows selects eicleieletlolelcterelsrelevereetetere atte tate peterelaeteteteraters 

Bowlkcer?s) Bone andsPotash Square Bras ci-j0)oi2j21-\01\clasieisjose o oleleloveiiebelotichetsleleiotestalsls 


3| BOWACET2S: COTM EHOSPNATE sel jajoe ceisiereic ore cleiercleleels elaleicielers ctareeleiel de Iniciar tele ee ene ietteretete 


Bowker’s'Harly LOtaboyManUTers «sicciececle cieles jeloicis(olele cieiseinl) welelelolelolchafersralstetatetatels dod 
Bowker’s Farm and Garden Phosphate .. 


BOWKER S)HTe ShiG round SON Cec crontctectorsiere clei relete eiateteebaee ete ete ele enemies 


Bowker?s Hl andeD rillsP NOs phate res caer <e seresrcrellele iiclelerelelolcleleletetetoietetetolencttekeneteretetere tenets 
Bowkers Marketi Gurden Phosphate ze icici cielvecieicve cleicelelo sleietoisieie deleietcreictsletcpeaetetetelecertets 
BOWACer SHE OLASHEBOIE sistcpalcssie avetelelolaicielcteloreie) siolerecelelslorelelevejelerelels) ete ofolotstelerenensttettehe teria feteretatete 


bowker’s Six Per’ Cent Botato MertiltZeny jeer siaicielsicie -i-isjereleiicleloveleleletereetoletelsleletetetetetetele 
Bowker’s Superphosphate with Potash for Grass and GYain ........--seeeeeeeee 
BowKerS S Ure Cro py ENOSPHACEC eye). elejeielelors|clercielai=lols/eielerelere) sissetel dele) e\eleteiereteteletalanloriataberetstere 


Bowkeris TenvPeriCent Manure r ess ateciicsiccecicletcreeiererevere cleterslelelevoletelernietetetotereteneticteteretareters 
MonticelloiGrang eC ne micals ey.) cileroisimelaicieretcialatelelelevs)oiclerehoieleloletstelaleteretsloiatctere bdusadne 
Special/Eotato Manure for the iG range yeti. icslelsleicle ofelclete slelsie lo vlepersielelelatatapotetetheloteteletols 


Stockbridge Special Manure (for Corn, etec.)Class D 107 ...........0c cece eee sees 
Stockbridge Special Manure (for Grass, etc.) Class F 56 ....... ese e cece eee ee eee eee 
Stockbridge Special Manure/for Potatoes, etc.)Class D 610 ............eeeeeeees 


2|8tockbridge Special Manure(for Seeding Down, etc.)Class C 610...........-..... 


COE-MORTIMER CO., NEW YORK, N. Y. 
. Frank Coe’s Celebrated Special Potato Fertilizer...........6.. ccecesscesecees 
woranksCoezs Columbian Corny MertiliZeweciecieieeieiesieieeiinieleiteteieloioeinis etter 
. Frank Coe’s Columbian Potato Fertilizer........ sihvaeolors ale ch alerete aera erete Pelee terattecoterore 


whranki Coes Hxcelsion FOtato Ment li Ze ssi). «jcc ofeis-toleleleisielelalcisterelevetetelelelletetetretels 
HrankiCOe;SiGrassran ad GLANS PSCiale ne cererolesieleisleloieteseialaeieloreleicibetsers teller erator 
Frank Coe’s High Grade Ammoniated Bone Superphosphate................ 


Frank Coe’s High Grade Potato Fertilizer.................-.. Bevavebetetetatelstetete tetoreys 
Frank Coe’s New Englander Corn Fertilizer...............00+.ec+eccccerecccccs 
. Frank Coe’s New Hnglander Special Potato Fertilizer ................-eeeeees 


. Frank Coe’s Prize Brand Grain and Grass Fertilizer ............2.:e2eseeeees 
. Frank Coe’s Red Brand Excelsior Guano .......... ccc eeee teeter eee ees seeceees 
. Frank Coe’s Standard Grade Ammoniated Bone Superphosphate........... 
HUBBARD FERTILIZER CO., OF BALTIMORE, BALTIMORE, MD. 
Hubbard’s Bone, Blood and Potash... ... 2... selec 0 vcieciele coe «coc cinisielclolee ols coda00 
Hubbard’s Royal Ensign 
JOHN WATSON COMPANY, HOULTON, ME. 
Watson’s Improved High Grade Potato Manure ............ cece cee eee cece eeecrere 


= ae 


) 
, 
{ 
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Station number. 


Soluble in 
water. 
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FERTILIZER INSPECTION. 59 
Analyses of Manufacturers’ Samples, 1906. 
NITROGEN. PHOSPHORIC ACID. POTASH. 
Total. Available. Total. 
SI S ro os be! 
Co) 2 rc ® > 3 2 
i) : ; ® 2 : = ? = ; z 
ect ers a a e 3 rd 8 3 B 3c 4 
= OD q H ) Va =| a =| a =| a 
On] 5 e 2) > a 5 a 5 a 5 a 
ae| o 5 S ® a © 5 2) ra} S) =} 
ee] oO nN (oa fa Cy iG) fy iG) fy Oo 
% % % % % % % % % % % 
0.60} 2.28) 2.06 6.17} 2.02} 2.48} 8.19] 8.00) 10.67) 10.00|} 3.28) 3.00 
OFS2 lei ele Os: 5.47| 3.14) 2.55] 8.61] 8.00) 11.16} 10.00 2.59) 2.00 
1.80] 3.20) 2.88 5.61} 1.95} 1.82] 7.56] 8.00) 9.38) 10.00 3.88] 4.00 
MPA  Cebay Z iil 6.67} 1.47] 1.01} 8.24] 8.00] 9.25) 10.00 5.40] 7.00 
0.72 1.66} 1.65 5.61) 2.35) 1.26) 7.96) 8.00) 9.22) 10.00 2.51] 2.00 
Wea) VANS AL eas 6.97) 1.36] 1.34) 8.33) 8.00) 9.67) 10.00 9.84} 10.00 
0.60! 0.82} 0.82 5.04) 2.24) 2.02) 7.28) 7.00) 9:30) 9.00 1.24} 1.00 
1.75} -3.36) 4.10 3.27) 4.83) 2.11} 8.10} 8.00) 10.21} 10.00]| 6.77) 7.00 
0.81) 1.84) 1.65 1.04] 3.68) 7.10) 4.72) 6.00] 11.82) 7.00 2.34) 2.00 
V4) W54\) 165 2.27) 5.90} 2.19) 8.17) 8.00] 10.36) 9.00 2.52) 2.00 
1.95) 3.14) 3.29 3.01| 3.49) 2.23) 7.06) 7.00} 9.29) 8.00 ficsel) ou) 
1.16) 1.68} 1.65]) 2.20) 6.62) 2.50) 8.92) 8.00} 11.42} 9.00 2.80} 2.00 
DOGO | (BZA TIlE svetsiere l\Walevereve||(olerehorstall is mcaeniel lise eeetare TOLO9S T8200 |e 2 cecil sceece 
1.73) 2.44) 2.47 3.27) 5.48) 2.76) 8.75) 9.00) 11.51) 10.00 2.16; 2.00 
0.79) 2.38) 2.47 5.55) 2.12) 1.34) 7.67) 6.00} 9.01) 7.00 9.85) 10.00 
vandob 0.90} 0.82 3.05) 1.93} 3.03) 4.98} 6.00} 8.01} 7.00 2.10} 2.00 
0.74) 0.921 0.82 1.69] 6.43) 2.15] 8.12] 8.00; 10.27) 9.00]| 3.37) 3.00 
U7 Bi) BBY ely 7.26] 2.32) 0.83] 9.58! 8.00] 10.41) 10.00 4.30) 4.00 
1.18} 1.48] 1.65)) 2.28) 6.79) 2.31) 9.07) 9.00) 11.38] 10.00]} 2.32] 2.00 
0.65) 1.00) 0.82 1.59] 4.82) 3.05) 6.21] 6.00} 9.26) 7.00 6.48} 6.00 
Bratetarereit siete cletel|taveta ees 4.39) 5.30) 1.71; 9.69] 10.00} 11.40} 11.00}} 2.84) 2.00 
0.72) 1.07) 0.82}| 4.93) 38.50) 2.42) 8.43) 9.00] 10.88! 10.00]| 2.37) 2.00 
0.69) 0.86) 0.82 1.29] 3.92} 1.99] 5.21) 5.00} 7.20) 6.00}| 10.34} 10.00 
1.09) 2.24) 2.50 5.34] 2.80} 1.67) 8.14} 8.00} 9.81] 12.00 4.17} 4.00 
at sistarel liwteevavens USMisogcoclodoossllauooouiiocoowol! 1 CoON eadacoll ec Mesdssal! IPLO) 
1.40! 3.33] 3.29]| 7.89) 2.30! 0.91! 10.19! 10.00} 11.10! 11.00 7.39! 7.00 
1.88} 5.06} 4.94) 3.01} 2.69) 2.26) 5.70} 4.00) 7.96) 6.00}} 6.11) 6.00 
1.88] 3.20) 3.29|| 2.57) 8.54) 2.27) 6.11) 6.00) 8.38} 7.00}| 10.34] 10.00 
1.59) 2.38) 2.47 2.97) 2.88) 4.24) 5.85) 6.00) 10.09) 9.00)| 10.04} 10.00 
0.62) 1.88) 1.65|)} 7.34) 1.19) 2.71) 8.53) 8.00} 11.24) 10.00}| 4.7 4.00 
0.74; 1.34) 1.23)| 7.29) 2.77) 2.53! 9.46) 8.50) 12.01) 10.50}| 2.98) 2.50 
0.80} 1.34) 1.23]) 6.30) 2.16] 2.49) 9.46) 8.50} 11.95) 10.50]| 3.08) 2.50 
0.96) 2.41) 2.47)) 6 03) 1.97) 2.22) 8.00} 7.00} 10.22} 9.00)! 9.35} 8.00 
0.73) 0.80) 0.80|} 6.73) 2.57) 2.81) 9.30) 8.50) 12.11]...... 2.28) 1.50 
1.06} 2.08) 1.85|} 6.76) 2.26) 2.30) 9.02} 9.00) 11.32) 11.00 3.09} 2.25 
0.92] 2.60) 2.40)) 7.15) 1.53} 2.76] 8.68} 8.00] 11.44! 10.00]} 6.48} 6.00 
0.70} 1.33] 0.80|) 7.15) 2.42) 2.60} 9.57) 7.50} 12.17) 9.00]| 3.11) 3.00 
0.66] 1.03) 0.80]} 6.09} 2.36} 2.78} 8.45] 7.50} 11.28} 9.00)| 3.28} 3.00 
Slabatote arf etaverateys]| ole veterere 6.64] 3.96) 3.06) 10.55) 10.50) 18.61) 12.00}; 2.59) 2.00 
1.07) 3.37) 3.30]| 7.59) 2.14) 1.77) 9.73) 9.00) 11.50} 10.00|| 6.74) 6.00 
0.56} 1.19} 1.20]) 6.03) 2.50} 2.70) 8.53] 8.50} 11.23} 10.00]| 3.90) 2.00 
2.12) 3.72) 3.29]| 9.14) 0.48) 0.76} 9.62} 8.00} 10.38} 9.00}| 9.09) 7.00 
1.36] 2.94) 2.47|} 8.80} 1.08] 0.55} 9.88] 8.00) 10.43) 9.00)| 4.55) 4.00 
1.27) 3.01) 3.00]| 4.29) 2.12) 4.02) 6.41] 6.00] 10.43) 7.00)|} 5.25) 5.00 


*Sample received too late for analysis. 
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MAINE AGRICULTURAi, EXPERIMENT STATION. 1906. 


Descriptive List of Manufacturers’ Samples, 1906. 


Station number. 


1150 


1151 
1152 


Manufacturer, place of business and brand. 


LISTER’S AGRICULTURAL CHEMICAL WORKS, NEWARK, N. J. 
Lister’s!Animal*Boneland! Potash tee se ovine cc seme thine ente eee rien 
LISTEL?S "BONES Mal eee Sele Sic tellove Mi us.e/o sessile aleis lole evelene diets ie ARE OEE CEE ree 


LAStEr?S OMEIGAAIS PE CLAM. iets ioieisietet hovel /ofollosalereleieralslole sve ols istelsleyeleietetere Stee eS ee CTE EEC: 
Lister’s!IPOtato Mame: a. Sosiclle oe issc ctetelerererieieiep tats Sula eictole afelee/aeleliete eee Ee RO eae eee 


Lister’s Special Potato Fertilizer.......... ivarbiele Se etal Ren ee RE RERE tats aero SoS eet 


Yl ister3s Success HELrtiliZersoeee cee eeenonc eect ee eccel ener ERE EEE EE EERE rere 


Hister?si0% Potato Growiereci cle ciielsclrleistslelolele ele olelelslelelaieicleisteciel elle ote eee eters 

NATIONAL FERTILIZER CO., BRIDGEPORT, CONN. 
Chittenden?s:\ComipletewROot: j:ir cis ieleleciere sioisleteioieresloleteiels eheteleicloleleini tee oe ee ete eerie 
Chittenden?s)Hxcelsior Potato Hertili Zen \.1.01. closers oteleieiolsisis/sletelelolelersteaisletieteteetetersetente 


1153) Chittenden?s Eureka) Potato) Mertilizer oo... eee se esesce ccesee ene ee eee EEee eerie 


1154 


Chittenden’?s|\ Market Garden ice iitelaratspaioielere|neroeicreie cleletelcte /oseleleleiaioce Sie rae tokens 
NEW ENGLAND FERTILIZER CO., BOSTON, MASS. 


1155|New, EnglandiComplete Manure pocceeescsen-meectees skh ecescer cece ee eer eerie 
1156;New England Corn and Grain Fertilizer ............... ccc cececee cece cece eee set eens 


1157 


Newelneland Cornphhnosphatey er ecicieicietv-l-letcli-isleicteletetciciale/eleleielalerslete wefetaleietatete bers tate erate 


1158|New England High Grade Potato Fertilizer .... .............cc.ececeenseeceocs ene 
1159|New England High Grade Special with 10 Per Cent Potash ...................... 


1160 


1161 
1162 
1163 


New Eneland’Potato Mertilizerie-.ccceedceeierce cece cet ec ee eee Eeeeeee 


News bn slandvBotatoiG rowielercccvclicicicsie cecidelerclelercracie seve rane) tee tcet ae etrteiet bas 

News England) MarketiGard en Mamures crests ll ieieiateeeiieibietle lets ee rs 

New, EnelanadiSuperphosphatercencncw- oo ricc reliance rile nieh ee eeneer errr 
OLDS & WHIPPLE, HARTFORD, CONN. 


11G4|<Hxcelsior2 {Potato Mertili vere. cod stoceacceccweesil Deke e eee eee ELE EEE eeetors 


1166 
1167 


1169 
1170 
1171 


1172 
1173 
1174 
1175 


1176 


1177 
1178 
1179 


1180 
1181 


PARMENTER & POLSLEY FERTILIZER CO., PEABODY, MASS. 
PASI ENE ooo Saab aaaG Hood ADO DADRROOO UAL OM oc cao hopmaaEdodpoojcoado0sn0C 
Aroostook Special 


= LLG GrOUNG BOD Griese ec aeeee eee elcire. caida aoske wears lnvaselelsieynlezelecleve ele Tle aCe AACE Taeetete 


| Cag) eae) 0] HCHO SRN ee een Ae A eA SoM SAG tbs soa SobU 
Ply mOUthUROCK As ceees ceeleecisineccin ieee see ieieleeietienicicis(ietcel tater atrliee eee err renters 
SPeECIAPROLACO seri ect cicietotelote eerie = cle ate lelntel a lotebetoteleTaiclete ts telolciclelc oieyel ofertas teeters tenet tete 
StaryBrana yee icaciielecnciseoireincelestcicleseiciciietecieeieticieiteloiek tate tee eens 
PORTLAND RENDERING CO., PORTLAND, MAINE. 

Bone Dust Lankae Cues e ecco cia crietetealeteletele ste petotelerecel steele leteleiclele ce ielek ieee raat aie reiets 
PROVINCIAL CHEMICAL FERTILIZER CO., ST. JOHN, N. B. 
SpEecialbPotatovPhosphate cones wiclelclelelelererleier elevelelelelele(cjelelsielel=ietcl-telereier ic tetetstete te tatetetetetetets 
10%, 'CompletelsATroOostOoks?sPOtAtO is ccleleievestee lets stalelolelelel“foteie [oleleleiaiersye tlre ere eee errs 
R. T. PRENTISS CO., PRESQUE ISLE, MAINE. 
BrentisssATOOStOOKACOMPLEte are nc)-micielei stele cleteleielese/ohefereloleiele iofoto |aho/oleyeretazafel=teleelete te retetetete tate 
Brentiss ATOOStOOK S PE CLA iyoiereleieialeteisiele se olaleleiatcletelalelelelste tess latclelat-tel=\eYotelo far Tetate tee eaetetetete 
Prentiss ATrOOStOOKASLAM G ALGE isiinle stoletelsieleleleyatolerele cfeielelola/elolelolekelelel=leleletelofeletetelneletspeetetefetate 
TUSCARORA FERTILIZER CO., BALTIMORE. 


1214 Tuscarora Hruit AN GCL OLALO Ne ecm nici claleteotereleleinieters olelelotcistereiatetotololo/elotelolot=ot-tepetelctetet saieteietens 


RUSSIA CEMENT CO., GLOUCESTER, MASS. 


1182|Kssex Al Superphosphate................ee0e0. SANS Sy feats otal oi clatsiaiclolelaleteralctel telat tate tetierare 


Essex Aroostook County Special Potato Manure. ..........eceeeseeeeree cence eters 
Essex Complete Manure for Aroostook County Crops.........sesee seers e eee eee 


; 
: 
e 
| 
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FERTILIZER INSPECTION. 


Analyses of Manufacturers’ Samples, 1906. 


Station number. 
Soluble in 
water. 
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NITROGEN. PHOSPHORIC ACID. POTASH. 
Total. Available. Total. di be 
5 E | oe : 
RS 2 arse jee 2 2 2 
Q ; 3 5 rot s = 
Ere EU a ea Mer Wiech ee aa 2 
ov q x = o 3 S| H A 4 a H 
Ale fe iislelehe|s/e lees 
SEs | cae a= ed a eae ea Fp} & | o 
Yo Yo Ye % | %G a ee % % | % 
favete tore | eteters fetal | nisiaceiave 6.44) 3.84] 2.19] 10.28) 11.00) 12.47) 12.00|| 2.26) 2.00 
ae stiisial| e evare.e's DHelllaacasollssvoucllaoooobdlloanccallaoadoall josoballeeRUM a ocecdllsaboce 
1.50} 1.95) 1.65})| 38.75) 4.34) 38.07] 8.09) 8.00) 11.16) 9.20)| 11.16) 10.00 
0.83) 1.17} 0.83]| 4.42) 3.71) 2.48) &.13] 7.00} 10.61) 8.00); 1.16} 1.00 
1.25} 3.17) 3.30]| 5.50) 2.46} 3.09) 7.96) 8.00) 11.05) 9.00)| 7.22) 7.00 
1.12} 1.82) 1.65}) 5.63) 3.72] 2.39) 9.35) §.00| 11.74) 9.00)| 3.66) 3.00 
1.22} 1.86) 1.65]] 5.66} 3.94) 2.19} 9.60) 8.00) 11.79] 9.00]| 3.52} 3.00 
0.99} 1.30) 1.25)} 6.16] 3.02) 2.58} 9.18) 9.09) 11.76] 11.00}; 2.37} 2.00 
1.64) 3.00) 3.30)| 4.39] 2.17) 2.58] 6.56) 6.00} 9.14]...... 9.57| 10.00 
1.73} 3.44) 3.30]) 6.51) 1.49} 1.78) 8.00) 8.00) 9.78] 10.00|| 6.01) 6.00 
1.76} 3.56} 3.30]| 4.08) 1.88) 1-85] 5.96} 6.00} 7.81} 8.00)| 10.56) 10.00 
1.78} 2.63} 2.40]) 4.19) 1.46} 1.75) 5.65) 6.00) 7.40] 8.00/| 10.48) 10.00 
1.26) 2.42) 2.40]| 3.70) 2.49} 2.17) 6.19} 6.00) 8.36) 8.00}| 5.63} 5.00 
1.48) 3.39) 3.281] 3.45] 3.14] 8.57} 6.59} 6.00] 10.16) 7.00)! 10.04] 10.00 
0.76] 1.20) 1.22|]| 5.66] 1.40) 0.55) 7.06] 7.00) 7.61)...... 2.05) 2.00 
1.02} 1.78] 1.64]| 3.85) 4.93] 1.33) 8.78} 8.00] 10.11] 9.00/| 3.23) 3.00 
1.20) 2.48} 2.45)| 5.65) 2.38) 2.16] 8.03) 8.00] 10.19} 9.00|} 6.18) 6.00 
1.40} 3.72] 3.69]| 5.38] 3.53) 1.17) 8.91] 7.00) 9.08} 8.00]} 10.54! 10.00 
0.88} 1.76] 1.64]| 8.46) 4.89) 0.98) 8.35) 7.00} 9.33) 8.00|| 4.28] 4.60 
1.16) 2.54) 2.46!) 3.45} 2.59) 2.40) 6.04) 6-00] 8.44] 7.00|} 10.33) 10.00 
1.90) 4.01} 4.10}) 3.27) 8.94), 4.11} 7.21) 7.00] 11.32) 8§.00]} 7.68) 7.00 
1.24) 2.48] 2.46)| 7.58} 1.63) 1.05) 9.21) 9.00} 10.26) 10.00|| 4.54 4.00 
2.22) 3.48) 3.30)| 0.48] 5.73) 2.02) 6.21) 6.00] 8.23)...... 9.40) 10.00 
| 
0.92) 3.85) 4.10]| 2.81) 4.75) 0.64! 7.56) 7.00} 8.20} 8.00)| 8.79) 8.00 
1.16} 3.65} 3.29!) 4.33) 3.21) 0.66) 7.54} 7.00} 8.20} 8.00/| 10.33} 10.00 
Seteleters Uo Bou ccooclloounoclloqocco|lodsooa||e aU AMIE} PROM Coon sallooooce 
acosoallocoodollousonallllsoooeollscao6sllscoo nb) loccbad | lssope loonoellacsone 50.28} 50.00 
Rraisitie 1569 TCM Goose oollscosuclloddaoullodooocllbooadalldopacolloacocal|laosocc|Socozc 
0.61] 1.20) 0.82]} 3.30) 4.45] 4.32] 7.75) 7.00] 12.07) S.00|| 2.70} 2.00 
0.84] 1.84) 1.64|| 2.36] 5.15] 0.99] 7.51] 6.00} 8.50] 7.00|| 6.91] 6.00 
2.08} 2.29] 2.47|| 3.81] 4.21] 1.38] 8.02} 8.00) 9.40) 9.00|| 4.19) 4.00 
1.29] 2.98] 3.29]} 4.21] 4.27] 1.29] 8.48! 8.00] 9.77} 9.00]| 7.41) 7.00 
0.79} 1.80] 1.64]) 3.80] 3.54) 1.15) 7.34) 7.00] 8.49] 8.00]! 2.60) 2.50 
Bae]  GoTEa UnceM so Gass lssooonllansaocllaoodadl laacoac 17.86) 16.00||......|.----- 
1.08] 2.14) 2.00}} 7.73) 1.13} 4.30} 8.86] 8.00} 13.16)...... 6.15) 6.00 
0.76} 4.15) 3.29)| 6.83] 1.11) 0.87, 8.00; 8.00} §&.87]...... 11.55} 16.00 
1.14] 3.35] 3.29]] 4.56) 1.70} 1.38] 6.26] 6.00} 7.64! 8.00}| 11.16} 10.00 
1.06] 3.02) 2.88]| 6.20] 1.86] 1.11| 8.06] 7.00) 9.17} 8.00}| 8.80} 8.06 
0.92] 2.62] 2.47|} 6.43] 1.86] 1.15] 8.29} 6.00] 9.44) 8.00]| 5.79) 5.00 
ssodadinoacce ILGAlllGobadellaccnGollsconeollocanedl| SOO eadsod|| BOAU MM eaoeca)) TEL 
1.34] 1.52] 1.00|| 1.96} 5.32) 4.93] 7.29) 7.00] 12.22) 9.00); 2.11] 2.00 
1.64) 2.67) 2.40!| 1.71] 4.14) 4.48] 5.85] 7.00] 10.33] 8.00|| 4.65) 5.00 
2.11| 2.95] 3.30]| 5.02} 2.24) 3.89] 7.26) 7.00] 11.15; 9.00)| 9.23] 9.50 


* Sample received too late for analysis. 


62 MAINE AGRICULTURAL EXPERIMENT STATION. 1906. 


Descriptive List of Manufacturers’ Samples, 1906. 


Manufacturer, place of business and brand. 


Station number. 


1185|Essex Complete Manure for Corn, Grain and GYass..........ccecseeecccececcceees 
1186|Essex Complete Manure for Potatoes, Roots and Vegetables.................... 
1187|Essex Market Garden and Potato Manure...............ccccsccccccecccserserecccs 
LSS HMssex XexoXe Mish tan GRE OGASTM yee lieleie cle isielefeyelelale[erereleteysielole/eforelololelolelsie/eleverelsteimistel teeter eeneeete 
SAGADAHOC FERTILIZER CO., BOWDOINHAM, ME. 

ISO PACTAUP HOS PH Ate reecctieiieissiscisleieieleisieeatovutetstrs cisietelclavalesareispeietevclelavcisiers lalcetereere Tee nate areas 
1190) Aroostook Potato Manure 
1191| Dirigo Fertilizer 


1192}Muriate of Potash 
TOS INTtratbevoLiS Od as seijeterieteetreleteisiensieicistererisiaceicels 
1194/Sagadahoc High Grade Superphosphate 


1195|Sagadahoc Special Potato Fertilizer.............. ec cece cece e ee eee PH armeo's Ooi 
LISGPXEXChe mi CalIMertili Zero eeteocs cisiels wioveleicielerereveheye creates ttcalsieleletece 2 Seve ec Seen ee eee 
TIO 7AM CCMOLEUIZOTN cis ctereicieicisicierale cseleleveleisvesaletol=(efelolalelereleleletalsieleiclelelelete/orsierot al ororene eee ter roe ntene 
1200/3-6-10 Fertilizer ............0...200 cee eees a lefovavele le tshavesesole Navel sieve ebohelate ol ofaterarete rs eter Coane toe 
SCIENTIFIC FERTILIZER CO., BUFFALO, N. Y. 
1201|Scientific ‘‘Bone, Meat and Potash” Fertilizer ...............2c- cece cece cee ses 
1202)Scientific ‘Corn and Grain”? Fertilizer ..............ccc cece esc ceecsceeetecctsvscscs 
1203| Scientific Hh conomiy7? 7M CrbilIZery ee iysccislecisieis feleretes/-io)| einen sictclele eeieledeisre ciel tee eeretre 


1204 Scientific sPotator MextiliZzersciyejeeric cvelsioscleleliocieisielele sielstelisietaeleisraeiaeieise eerie 
1205|Scientific ‘‘Potato and Vegetable’’ Fertilizer ...............c.ccceece:stassseeveces 
4 SWIFT’S LOWELL FERTILIZER CO., BOSTON, MASS. 

1206|SiwittisswowellfAmimaly Bran Gey went. ccislesrele etches screlciclelesis cicieee cette eee eeere terre 
1207) Swatt?s) Lowell BonepMertilizery yee cieciccrecis cialis rerenieee sioaciniesieia ae eee ieee 
1208) Siwatt?s LowelliCerealMertili zeny. cjic..cac clas cicicish s\eisyclove ia cicie cise oe anion eee 


1209|Swift’s Lowell Dissolved Bone and Potash ............ cc cece eee eee cece nent eee eens 
1210|Swatt?s Lowell Mim press) Bram i sie aye vere oleic oi-/-ierele orn 221-1 Ils ole ieleral= ele oles st tote eleretinerer ieee 
1210 Swart? ssuowellePRotato Manure a5 (.cceiciieicis- cise cieisileriel-velel=ie seieiclelavelelatelotereetere etree 


1212|/Swift’s Lowell Potato Phosphate............c.ccscccccucccccecssasscces 
1213|Swift’s Lowell Superior Fertilizer : 


| 
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Analyses of Manufacturers’ Samples, 1906. 


Station number. 


NITROGEN. PHOSPHORIC ACID. POTASH. 
Total. Available. Total. 

A= ® 2 3 ® o 2 @ 

5 sh wb uae Tah by Eh te 

(<>) (al (6B) S H o vA S oH =I ~ = a 

Bo | O45 =} 3 5 5 ° 5 a 5 a 5 3 

oe |4e}] 0 5 S ® a S = iS 5 ° 5 

oF | ee | & oO Rn a} na fy o fy Oo fy dy 
% % | % % % % % % % % To_ 
0.97; 2.91) 3.88) 3.30)) 5.90) 3.75) 1.50) 9.65) 7.00) 11.15) 9.50)| 9.36) 9.50 
0.96] 3.22) 4.18) 3.70|} 6.33) 2.62) 3.14) 8.95|) 7.00) 12.09) 9.00]| 8.39) 8.50 
0.79| 1.55) 2.34) 2.00}| 5.25} 5.17) 2.65) 10.42} 8.00) 13.07) 10.00)| 5.06) 5.00 
0.56; 1.82) 2.38) 2.10)) 6.14) 2.70) 3.28] 8.84) 9.00) 12.12) 12.00]| 4.11) 2.25 
RerePyetel | sietetelcicl| aie celeisicilieretcis, evs 16.86) 0.95} 0.80) 17.81] 16.00} 18.61] 17.00/|......|.....- 
0.92}. 0.08) 1.00} 1.05}; 7.11) 1.44) 0.45) 8.55} 6.00} 9.00] 7.00]| 4.97] 4.00 
0.14} 0.44) 0.57) 0.85}) 6.62) 0.89) 5.46} 7.51} 6.00) 12.97) 9.00)| 3.32) 3.00 
coodoslleaadodlleopocallaadoca | lacaoca looses! Naoson neooae locaccd lbsocacdallostaus 53.20) 50.00 
UD EOS |eetelelels USE EU Wo Aao al sooocd lobepoallobodan| |ihooad socseallansooal |ladoooe|| Gace 
1.54) 0.38) 1.92} 1.85]) 6.86} 1.14) 38.50) 8.00} 7.00] 11.50) 8.00]| 4.37) 3.00 
1.33] 0.58} 1.91) 2.00)} 4.63}- 1.66) 4.54) 6.29) 7.00) 10.83} 8.00}| 9.83) 8.00 
1 O3s |e l= Oi7)| une oi Olina 7 O0)||| ererereyeralletersctene 3.76| 4.29} 3.00} 8.05} 7.00}| 10.05) 8.00 
0.35} 0.41) 0.76) 0.40]| 7.30) 2.73] 1.04! 10.03] 7.00) 11.07} 8.00); 3.05] 2.00 
Reepaterel | etevetoierail uisievaiete Oi Wille eo eal loadosollbooeoallagdaodl | asUUlsoaeaally ldilisacaool|: LOL) 
0.70} 2.32) 3.02) 3.38]| 4.43) 1.55] 38.14) 5.98] 8.00] 9.12] 10.00]| 8.55} 8.00 
0.52) 1.32; 1.87) 1.66 5.55) 1.71) 1.51) 7.26) 8.00} §&.77) 9.00}| 2.47} 2.00 
0.52) 1.24) 1.76) 1.66}} 6.16) 1.71] 1.64) 7.87] 9.00} 8.51] 10.0@]} 4.16] 4.00 
0.71; 1.92) 2.63) 2.56]| 4.26] 1.20) 2.70) 5.46} 8.00} 8.16] 10.00|| 6.23) 6.00 
0.68} 2.62) 3.30) 3.33/| 4.12) 1.99} 3.70) 6.11} 7.00} 8.87] 8&.00|| 10.62) 10.00 
0.86} 1.46) 2.32} 2.46)| 7.85) 1.34) 0.94) 9.19] 9.00} 10.13] 10.00|| 4.56) 4.00 
0.73) 0.94; 1.67) 1.64]| 5.26) 2.76) 1.79} 8.02} 8.00} 9.81] 9.00]| 3.20) 3.00 
0.34] 0.50} 0.84) 0.82}) 5.22) 1.76] 1.32) 6.98] 7.00) 3.30} 8.00}; 1.18] 1.00 
0.54) 1.08} 1.62) 1.64)) 7.11) 1.65} 1.02) 8.76} 9.00} 9.78] 10.00|}| 2.14) 2.00 
0.35) 0.77) 1.12) 1.28] 6.03) 1.12} 0.66) 7.15] 7.00) 7.81} 8.00} 2.11) 2.00 
0.56} 0.96) 1.52) 1.64] 4.52) 2.34) 1.40) 6.89] 7.00} 8.29) §.00|| 4.24) 4.00 
1.31} 1.16) 2.47) 2.46]| 5.66) 2.49] 1.71] 8.15] 8.00} 9.86} 9.00]| 6.35) 6.00 
2.52} 1.28] 3.80) 3.69]} 5.60} 1.98} 1.30) 7.58] 7.00} §.88] 8.00;| 10.23] 10.00 


* Sample received too late for analysis. 
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RULE FOR CALCULATING VALUATION OF FERTILIZERS. 


The commercial valuation will be accurate enough as a means 
of comparison if the following rule is adopted: 

Multiply 3.5 by the percentage of nitrogen. 

Multiply 0.8 by the percentage of available phosphoric acid. 

Multiply 0.4 by the percentage of insoluble phosphoric acid. 

Multiply 1.0 by the percentage of potash. 

The sum of these four products will be the commercial valua- 
tion per ton on the basis taken. 

Illustration. ‘The table of analyses shows a certain fertilizer 
to have the following composition: Nitrogen 2.00 per cent; 
Available phosphoric acid 8.50 per cent; Insoluble phosphoric 
acid 3.50 per cent; Potash 3.25 per cent. The valuation in this 
case will be computed thus: 


Nitrogen, BU 5x2 400) $7 00 
Available phosphoric acid, 38) SX Go GOy : 6 80 
Insoluble phosphoric acid, OWA Gish 50: I 40 
Potash, HOP 2h25. 2025 

Valuation per ton, $18 45 


Since this rule assumes all the nitrogen to be organic and all 
the potash to be in the form of the sulphate, it is evident that the 
valuations thus calculated must not be taken as the only guide in 
the choice of a fertilizer. At best the valuations can only serve 
to show the approximate cost of the several ingredients contained 
in the fertilizer in question. In every case the farmer should 
consider the needs of his soil before he begins to consider the 
cost. In many instances a little careful experimenting will show 
him that materials containing either nitrogen, potash, or phos- 
phoric acid alone will serve his purpose as fully as a “ complete 
fertilizer,” in which he must pay for all three constituents, 
whether needed or not. 


‘eZ ased aag 
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ORCHARD NOTES. 
W. M. Munson. 


The fact that the apple grows in many parts of the State as 
though it were indigenous and that orchards will exist and bear 
a partial crop of fruit though seriously neglected, is responsible 
for much of the ill-treatment so common to the orchards of 
Maine. There is little doubt, however, that a well managed 
orchard is a most valuable farm property, and one of the surest 
sources of income. For many years the Experiment Station 
has devoted a large amount of attention to the orchard industry, 
as evidenced by its publications on this important subject. It 
is the purpose of the present bulletin to report recent observa- 
tions and experiments upon successful orchard management. 


Notes ON SPRAYING. 


5) 


“Watch and spray,” as well as “ cultivate and feed,’ must be 
the motto of the successful orchardist. The importance of 
watchfulness, and the direct value of spraying, as a means of 
holding in check insect and fungous enemies of the orchard, 
have been repeatedly urged by this Experiment Station * and 
in so far as suggestions made have been followed, the results 
obtained by the fruit-growers of the State have been satisfactory. 

By the work of this Station it has been shown beyond doubt 
that, by spraying at the proper time, and in the proper manner, 
the canker worm, tent caterpillar and forest caterpillar may be 
held in check; that the “apple worm” or codling moth may be 
controlled; that scale insects may be destroyed; that the green 
aphis or plant louse may be killed; that apple scab, cracking of 
pears, and rotting of plums may be very greatly reduced ;—and 
still spraying is not a common practice among the fruit-growers 
of Maine! 


* Repts. Maine Expt. Sta. 1891, 1892, 1893, 1894; Buls. 8, 52, 56. 
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With the great orchardists of New York, Michigan and the 
Pacific slope, spraying is just as much a part of the regular work 
of fruit growing as is pruning, or even harvesting. No live 
orchardist of California or Oregon would think of omitting the 
five or six treatments with Bordeaux mixture and Paris green, 
or with kerosene emulsion or resin wash, as the case might 
demand, any more than he would omit frequent cultivation or 
irrigation. It is because of this thoroughness in the production 
of fruit, as well as in grading and packing, that the fruit growers 
ef the northwest are able to send their fruit across the continent 
and so nearly control the local eastern markets. 


REASON FOR SPRAYING. 


The leaves of plants have two functions essential to life and 
health. They act, in a measure, as both lungs and stomach for 
the plant. Consequently if they are destroyed or diseased, the 
whole plant suffers; the crop of fruit is lessened; and the 
vitality of the plant is weakened. It is for this reason that 
spraying is of importance, even in those seasons when there is no 
fruit. Spraying is an insurance and not a remedy, and there 
should be a definite purpose in view for every application. 
Specific directions for controlling the leading insect and fungous 
enemies of the orchard are given in “ How to Fight Apple 
Enemies,” published by this Experiment Station and sent free to 
any one requesting it. 


RESULTS OF SPRAYING. 


In a recent canvas of the orchards of Wayne and Orleans 
counties, New York, by Dr. George F. Warren,* it was found 
that in Wayne county, of 66 sprayed orchards, representing 626 
acres, the yield in 1903 was at the rate of 280 bushels per acre; 
while 107 unsprayed orchards, covering 673 acres, yielded at the 
rate of 253 bushels per acre. For the sprayed fruit the average 
price per barrel was $2.02; while for the unsprayed fruit the 
price was but $1.80. 


* Bul. 226, 227, Cornell Univ. Expt. Sta. 
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Of 179 orchards canvassed in Orleans county the following 
report was made: 


Yields and incomes from orchards sprayed different numbers of 


times. 
YIELDS. 3 INCOMES. 
Su 7s eel ge ie 
n =) bs n A 
Hi 4 © 2 ag rg a © 2 
How treated. ge Be a, S|] 64 gs 2. 2S 5 
ga Ho | on, =m aa Ao | 00° 
52 55 LS 68 5° 55 25 
Ao Ze tna ho Zo Zs 45 
| 
MUSEU SIT AVE Clisreleyeielele\ ois i-in1e/«)e\e/0/0101« 43 381.0 328 66 54 449.5 $103 
Sprayed once................ 33 352.0 346 74 30 316.0 139 
Sprayed twice............... 70 701.0 374 78 64 644.0 143 
Sprayed three times ........ 27 247.5 414 87 25 236.5 184 
Sprayed four times.......... 6 43.0 569 77 6 43.0 211 


The significance of the figures given is so obvious that com- 
ment is unnecessary, except that they corroborate in full the 
experience of those who have practiced similar treatment in this 
State. 


THE MENACE OF THE CATERPILLAR. 


The approach of the gypsy moth and the brown-tail, has 
stirred the people of Maine to such an extent as to insure active 
steps for the control of these pests. Every year, however, trees 
are defoliated by canker worm, forest caterpillar, tent caterpillar, 
and similar enemies, with little attempt on the part of growers to 
protect themselves from damage. 

It is well understood that the forest caterpillar appears in 
destructive numbers at more or less irregular intervals; only to 
disappear again, after ruining many orchards and defoliating 
hundreds of thousands of forest trees. This disappearance is 
caused by the rapid increase of natural parasites. With the 
destruction of the caterpillars, the parasites die, and so there is an 
alternation in the period when there are many and when there 
are few of these pests. 

The last serious invasion of the forest caterpillar was in 1897 
and 1898, when whole orchards were swept as if by fire for two 
successive seasons. The results were naturally disastrous. It 
is now nearly time for a return of this caterpillar and the enter- 
prising orchardist will be ready to meet it. 
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That the pest may be held in check was plainly demonstrated 
by the work of the Station during the last invasion. A large 
orchard of Baldwins which was sprayed with Paris green when 
the caterpillars first appeared and twice afterwards, was almost 
free from injury, while adjoining trees, not sprayed, were com- 
pletely defoliated, and never recovered from the injury. The 
accompanying cuts represent the condition of the two orchards 
late in June. 

_ Similar results have repeatedly been obtained in fighting the 
canker worm. It is highly important, however, that, for either 
of these pests, spraying be done just as soon as the leaves begin 
to unfold, and again in about a week or ten days. After the 
larve become half grown, spraying is not always effective. 

Another precautionary measure to be borne in mind, in deal- 
ing with the forest caterpillar, is to prevent migration from tree 
to tree, and from forest trees to the orchard trees. This may be 
effected by placing a band of tarred paper about the trunk of the 
tree and smearing this with a thick coating of equal parts of lard 
and sulphur. It is very important that this mixture be not 
placed directly on the bark of the tree, as injury almost invari- 
ably results. 

The method here noted was used with remarkable success in 
the orchards above mentioned. ‘The caterpillars gathered by 
the hundred beneath the band, but would not cross the line, and 
were readily disposed of by means of a swab dipped in a very 
strong solution of washing powder. The masses of caterpillars 
upon the limbs were destroyed in the same way; those that 
escaped by dropping to the ground being stopped by the bands, 
and then killed as above. 


OYSTER-SHELL BARK LOUSE. 


An insect which is nearly as destructive as the dreaded San 
Jose scale, is annually doing thousands of dollars worth of dam- 
age in the State without the slightest notice on the part of farmer 
or fruit grower. This insect—the oyster-shell bark louse—is so 
familiar, and yet so inconspicuous, that it is usually overlooked. 
The insect is fully described in Bulletin 56 of this Station, to 
which the reader is referred. It frequently is the unsuspected 
cause of the stunted, sickly appearance of certain trees to be 
found in almost every orchard. The mature form, shown in 


vd i 
: ; e 
Fe 
A 
; i : 
1 : 7 
; 7 
¥ re 
i 4 hes { 
. pala ¢ é 
‘A i 
a aI | 
: if : ; 
2 ee : ; A 
} ‘ = é f 
d eins fe 4 
‘ ’ é 
< Ay .. 
os rane ? 2 
a ‘ x . 
c - 7 
: he a 
‘ he 
2 7 j 
7 F ‘ % 
: t 2. ; y = 
x = fe ~ - 
ie ‘ ‘ ry 9 
=) 3 Xe >. “ > 
‘ K Pci c q 
% ~ ’ - a “, . — 
= a ! - - 
. - o 
~ ve if 
ah na ee “ oe ean ; 
ing SF ¢ oe ; ie 
Jeers ; : ; 
BaD, : zi sr - 3 ‘ = be 1 "4 Pe 


= 
ts 
~ 7 3 
J 4 . 
q * 7 “ 
~ 


Figure 2. 
The menace of the caterpillar—Trees not sprayed. 
See page 67. 


Figure 3. 
The menace of the caterpillar.—Result of spraying with arsenical poisons. 
See page 67. 
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figure 5, may very readily be seen where the foliage is off. 
Every young orchard should be examined early in the spring 
and, if found infested, should be thoroughly treated with caustic 
soda or some other strong alkali. 

The eggs of this insect hatch in June, or early in July, and the 
little lice travel rapidly over the surface of the young wood and 
the fruit until they find a satisfactory feeding ground, when they 
insert their beaks and begin their campaign against the life of 
the tree. Figure 4 shows the young lice, natural size, early 
in July. 

Spraying the trees thoroughly with kerosene emulsion when 
the lice are in the migratory stage, as described in “ How to 
Fight Apple Enemies,” has in every instance, at the Station, 
been effective in controlling this pest. 


APPLE SCAB. 


Another ever present, and very generally neglected, pest of 
the orchard is the fungus disease, apple scab, or “black spot” as 
it is sometimes called. This disease, figure 8, has been so 
frequently described as to be perfectly familiar. As shown in 
former reports of this Station,* spraying is effective in securing 
a crop of fruit relatively free from this disease, even in those 
seasons when the scab is most prevalent. 

For several years the conditions in most parts of Maine have 
been such that the fruit has been relatively free from scab, and 
as a result many growers who took up the practice of spraying 
some years ago, have gradually ceased to spray. It should be 
said, however, that this neglect is wholly comparable to the neg- 
lect which permits the lapse of a fire insurance policy. It may 
be unnecessary to spray to secure a crop of fair fruit one year, 
or even two or three years in succession; but when the unfavor- 
able season does come, if spraying has been neglected, there is 
frequently a needless loss of several hundred barrels of fruit in 
orchards of average size. ; 

As a result of the studies above mentioned + the fact was 
clearly demonstrated that, in a bad season, there was a difference 
of 50 per cent in the amount of perfect fruit upon sprayed and 
unsprayed trees; the best results being obtained from the use 


* Ann. Rpt. Maine Expt. Sta. 1891, 1892, 1893, 1894. 
} See details and summary, Rpt. Maine Expt. Sta., 1893, 125-128. 
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of Bordeaux mixture. In other words, trees not sprayed gave 
on three successive years 4.1, .9, and 38.2 per cent of the fruit 
free from scab; while the same years an equal number of trees 
sprayed with eau celeste (copper sulphate, carbonate of soda 
and ammonia) gave 57.8, 30.1 and 72.8 per cent respectively. 
The third year Bordeaux mixture was used and gave still better 
_ results—79.9 per cent of the fruit being free from scab. 

From these, and similar results obtained all over the country, 
it is evident that spraying has ceased to be an experiment as a 
means of controlling certain orchard diseases. The results 
above cited have been repeatedly confirmed both at this Station 
aiid elsewhere. Reference is made to the subject at this time 
only to emphasize the importance of using precautionary 
measures. Even though there be no crop of fruit, the increased 
vigor of the trees as a result of clean healthy foliage, will far 
more than repay the cost of spraying. This spraying with 
Bordeaux mixture should be done first before the buds burst, 
and again immediately after the blossoms fall, if but two treat- 
ments are to be given. If the season is very wet, however, at 
least four treatments at intervals of two or three weeks are found 
to be advantageous. 


PINK ROT. 


In 1902 a comparatively new fungous disease made its appear- 
ance to a very destructive extent in western New York. This 
disease, known as “Pink Rot,’ because of its pinkish, mildew- 
like appearance, had long been known to botanists but only, or 
mainly, as a saprophyte, or fungus which grows on dead or 
decaying matter. It did not come under the writer’s personal 
observation until the present season; although said to have been 
destructive to stored apples in Maine in 1902. 

The appearance of this trouble is well shown in figure 9, 
from a photograph of fameuse apples grown at the Station the 
past year. The best description of the trouble, with a full 
account of its life history, is given by Eustace in Bulletin 227 
of the New York Agricultural Experiment Station. 

The disease attacks the fruit on the scab spots, where it 
appears like a pinkish mildew. Later in the season, the spots 
become brown, sunken and rotten. If badly attacked the whole 
fruit soon decays. Because of its appearance only on the scab 
spots, many have regarded it as simply another form of the 
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apple scab. Others have referred to it as a parasite on the scab 
fungus. Eustace maintains, however, that “there is absolutely 
no connection between the two. ‘The only part that the scab had 
in the matter was that it ruptured the epidermis (skin) of the 
apple, thus making an entrance for this fungus to grow into the 
tissue and cause the rot.” 

A distinctive characteristic of this disease is that the decayed 
spots are rather dry and corky, and not very deep. Apples thus 
affected might, in some cases, be used for evaporating, as the 
diseased portion could be removed in paring; but because of the 
bitter character of the rot, affected fruit would be worthless for 
cider. 

The disease is specially destructive to stored fruit, the 
“sweating ” of the fruit furnishing just the right conditions for 
its rapid development. Eustace reports that: “It was notice- 
able that the fruit in the bottom of large bins, such as are used 
about cider mills and drying houses, would become one mass 
of decay if allowed to remain there longer than a few days.” * 
It was in stored fruit that the loss before mentioned occurred in 
Maine. 

As is well known, the “scab” is ever with us, and growers 
have become accustomed to its disfiguring presence; but with 
the advent of this destructive secondary enemy, the impor- 
tance of warding off the attack of both becomes imperative. 
Thorough spraying with Bordeaux mixture is the only safe 
means of preventing this trouble. 


3 


EFFECT OF AN UNBALANCED RATION? 


In 1904 an obscure disease affected the fruit of certain trees 
in the orchard of Mr. Chas. S. Pope, Manchester. No similar 
trouble had ever come under the notice of the writer and this 
note is made simply as a matter of record. A careful study of 
the cause of the condition described is being carried on at the 
present time. : 

In August, when about the size of walnuts, the fruits began 
to crack and to drop. Marked indentations, somewhat similar to 
those made by curculio, were abundant. No evidence of insect 
work could be discovered, however. When the fruit was 
opened, the tissue under the indented parts was found to be dry 


* Bul. 227, N. Y. Expt. Sta., 373. 
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and brown. Most of the fruit ceased to grow, and by the first 
of September the larger part of it was on the ground; though 
early in.the season all the trees were well loaded. ‘The leaves, 
however, appeared perfectly healthy. 

At the time of harvesting, October 10, most of the trees had 
lost all of their fruit. Such as remained on some of the trees 
was, for the most part, small and deformed. Some of the fruit, 
however, was of medium size with one side cracked as in figure 
1, and a small portion was without marked blemish. In all cases, 
however, the texture of the fruit was soft and spongy,—about 
as might be expected in April or May. The surface of the 
fruits was also characteristic, there being numerous minute 
elevations or “ pimples,’ corresponding to the grayish dots on 
the fruit. This feature is shown in figure I, and was so 
noticeable that the workmen spoke of it in handling the fruit 
after removal to the cellar. Though a small portion of the fruit 
was on the trees at harvest time, it dropped so easily that no 
attempt was made to save it for packing. The slightest jarring 
of the limbs would cause it to fall. 

The reason for the condition above indicated is, as already 
noted, very obscure. A careful microscopic examination was 
made without finding evidence of any fungous enemy, even in 
the brown dry tissue above mentioned. It was then observed 
that the condition existed only with certain trees included in a 
fertilizer experiment in which an excess of available nitrogen 
is applied every year. The first tree noticed was in the plat 
receiving nitrate of soda and acid phosphate, and later it was 
found that every tree on this plat, as also on the adjoining plat 
which received nitrate only, was affected as described. In one 
or two instances check trees which adjoined the nitrate plat, and 
received no direct application of fertilizer, showed a tendency 
in this direction. None of the other trees in the whole orchard, 
however, gave the least indication of the trouble. A fertilizer 
plat on which were muriate of potash and acid phosphate, and 
another on which was muriate only, separated from the first by 
only a single row of trees, were entirely free from the disease. 

The supposition was therefore made that the trouble was 
physiological and due to the excessive amount of available 
nitrogen and the lack of potash. Of course this is a matter of 
conjecture and can be settled only by definite and careful experi- 
ment. 
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In partial support of the supposition adopted, is the report of 
Mr. P. L. Ricker of the U. S. Department of Agriculture to 
whom specimens of fruit and leaves were sent. Knowing noth- 
ing of the conditions under which the trees were growing, Mr. 
Ricker reports: * “I can make out no signs of any fungus 
mycelium in the apple. ‘There is a little ordinary mould around 
one of the holes in the apple, but not in condition to determine. 
It is not connected with the disease of the apple—if it can be so 
called. The main trouble seems to be from the bites of curculio. 
*x * * The apples have been in a moist chamber ever since 
they came but no fungus has developed yet. There is a little 
core rot in some of them, the cause of which is not definitely 
known, but it is physiological and supposed to be due to some 
trouble in nutrition, or perhaps some root trouble. This, how- 
ever, can only be determined by examining the roots and the 
conditions under which the tree was growing. There are none 
of the fungous diseases on the leaves, either. * * * Of 
course none of the physiological diseases can be determined 
from samples of the plants sent. A careful study of them in 
their natural surroundings is necessary, with, perhaps, experi- 
ments looking towards the improvement of soil conditions.” 

The outcome of a further study of this problem may be of 
much interest and some importance in connection with the 
rational fertilization of orchards. 


WINTER INJURIES TO TREES. 


The injuries to trees during winter, in Maine, are usually due 
to the freezing of buds or young wood, and to girdling by mice. 
Both classes of injury have been emphasized by the severe 
winters of the past two or three years. 


FREEZING. 


The winters of 1903-4 and of 1904-5 were exceptionally severe 
in Maine, and as a result many complaints were made that the 
apple orchards had suffered more than for the previous twenty 
years. An explanation of this condition is not difficult; and a 
partial remedy is easily applied. More important than a 
remedy, however, is an awakening to the need of using measures 
which will prevent a recurrence of the trouble in the future. 


* Personal letter to the writer Oct. 21, 1904. 


74. MAINE AGRICULTURAL EXPERIMENT STATION. 1906. 


There is little doubt that, to a large extent, the injury noted 
was due to the full crop of fruit borne in 1904, immediately 
following a trying season, and succeeded by a particularly severe 
winter. In the early part of the season of 1903, there was a 
very slight rainfall. This drought was followed late in the 
season by excessive rains which caused a full development of 
fruit buds and late growth of wood. ‘Though the trees did not 
appear to suffer much after the trying winter which followed, 
they were doubtless considerably weakened, and the heavy loads 
of fruit borne in the next season left them in an exhausted con- 
dition before the second severe winter came on. From the first, 
the winter of 1904-5 was trying. In December there were 
twenty-six mornings when the mercury went to zero or below, 
and several times during the winter 20° to 30° below zero were 
reached. Asa (probable) result of these conditions, the trees 
suffered as indicated. In almost every case coming under the 
writer's observation, the trees which suffered most were those 
which bore a full crop the previous year. 

The injury was manifested by the killing of the smaller limbs, 
and in many cases by the death of the whole tree. The central 
portions of the tops of many Gravenstein trees were ruined. 
Many Baldwin tops were thinned. So far as observed, how- 
ever, there was not a marked difference in the destruction of 
nursery grown Baldwins as compared with those top-worked 
on seedling stocks; although it is commonly supposed that the 
trunk of the Baldwin is tender.* 

Trees which had been well cultivated and fertilized, if allowed 
to overbear were, in many cases, ruined. One Baldwin tree 
which bore 8% barrels of fruit in 1904 (see figure 10, Bul. 122) 
was practically ruined. There is little doubt that had one-half 
of the fruit been removed from such trees early in the summer, 
less trouble would have been experienced. 

In neglected orchards, or in many cases where good thrifty 
orchards were left in sod, the injured trees continued to deteri- 
orate, and many died later in the season. In those cases where 
the land was plowed and fertilized, however, the trees started a 
new growth of vigorous shoots near the base of the main limbs, 
and it will be possible to build a new top on such. 
~ *In Bulletin 269,N. Y. Agr. Expt. Sta., page 336, Eustace reports that in 1903 young 
nursery trees of Baldwin are very susceptible to injury by cold; and Baldwin 
and Gravenstein are reported as injured most by some New York growers. 


Mr. F. H. Morse of Oxford County, Me., reports injury to the Baldwin trunks in 
winter of 1904.5. 
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Those orchards which were not pruned last spring should be 
treated at once; all dead wood being removed and injured 
branches being shortened, to give the new wood a chance to 
develop. In many cases, too, if a vigorous growth was made 
last season, cions may be set which will aid in re-forming a 
good top. 

To prevent future injury in this way, avoid allowing the trees 
to be over loaded with fruit. The fact that as many barrels of 
fruit may be secured, with much less strain on the vitality of the 
trees, as a result of systematic thinning, has been fully demon- 
strated; and the price received for such thinned fruit will usually 
be enough higher to pay cost of labor. In fact the fruit must 
be harvested at some time, and it is wiser to remove wormy and 
deformed fruit in August, rather than in October. 

Proper cultivation and feeding will go far toward putting 
trees in condition to withstand a severe winter; but in no case 
should cultivation be continued later than August Ist to 1oth. 
A cover crop of some kind sown at the time of last cultivation 
will often aid in checking late growth of trees. 

Young trees which fail to mature their wood before cold 
weather, frequently suffer. Such trees should have the young 
wood pinched back about the time of the first frost,—about the 
middle of September at Orono; two weeks later in the southern 
part of the State. 


MICE. 


More complaint as to winter injury by mice was heard during 
the past season, than since 1891. Whole orchards of bearing 
age were ruined. ‘The attention of the writer was called to trees 
ten inches in diameter which were almost completely girdled. 
This condition was of course due to the very severe winter with 
the prevailing deep snows from early December till late in 
March. While so much trouble may not be experienced again 
for some years, it is liable to occur at any time; and the careful 
orchardist will not only repair past injuries but,-as far as pos- 
sible, prevent future ones. 

Any ordinary case of girdling by mice may easily be repaired 
by “bridge grafting.” This consists simply in trimming the 
edges of the mangled bark back to where it is firm and healthy, 
and inserting cions at intervals of an inch or two around the 
girdled portion. This is done by raising the bark, both above 
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and below the girdle, with the point of a knife, and putting under 
it the end of a cion which has previously been made wedge 
shaped at each end. The cion must be fresh, vigorous, young 
wood and may be of the same tree, or of any other variety. 
When finished the work will be as indicated in figure 6. 

To prevent drying of the wood, and of the edges of the bark 
before the cions unite, it is well to cover the injured part with a 
plastic made of clay and cow dung, and cover the whole with a 
piece of burlap,—as an old fertilizer sack. 

A tree nearly a foot in diameter was treated by the writer as 
described last spring, and every cion united and made a good 
growth during the summer. 

Figure 7 shows a pear tree about thirty years old that was 
bridge grafted when young. It is now more than a foot in 
diameter and bears well every year. 

Better than repair, however, is the prevention of injury to a 
young orchard. ‘This may easily be accomplished by the use of 
some protective covering’ at the base of the tree. The most 
common materials used are wire screen, tarred paper, and wood 
veneer. 

The protectors should be about two feet high, otherwise they 
are not always effective. ‘They should also be pressed into the 
ground so that mice cannot crawl under. ‘The first cost of the 
Wire screen is greater than that of the others, but as it lasts 
several years, and requires no attention after the first putting on, 
the cost is more than balanced by reduced amount of labor.. 

The practice at the Station has been to get a roll of 3-foot wire 
cloth and cut it into strips two feet long. These strips would 
then make four protectors, each nine inches wide. There is an 
advantage in using 2-foot wire, if available, because of the 
selvage ends, and the reduced amount of cutting required. 
These strips are put loosely about the tree and held in place with 
small annealed wire at top, middle, and bottom. 

The strips of tarred pap2r are put on in the same way as the 
wire cloth, and usually held in place with pieces of twine. It is 
very important, however, that the paper be removed in the 
spring, as otherwise the trees are in danger of scalding. The 
“material for protecting 400 young trees with wire last year, cost 
$7.50. Tarred paper for an equal number cost 84 cents,—refuse 
binding twine being used as tying material. The time required 
for applying was about the same in each case. Next spring, 
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Figure 4. . Figure 5. 
Oyster-shell bark-louse,—just hatched. Oyster-shell bark-louse,—mature form. 
See page 69. See page 60. 


Figure 6. Figure 7. 
Bridge-grafting of a girdled tree. Saved by bridge-grafting. 
See page 76. See page 76. 
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* however, the paper must be removed, only to be renewed the 
following winter, while no further attention need be given the 
wire. 

Strips of wood veneer, costing $5.00 per thousand, are largely 
used in the western states. About 200 of them were used in 
comparison with the other materials named. Very little time is 
required for applying them, as no tying is needed, but the work 
must be done before freezing weather comes, or many of them 
will crack and be worthless. 

Another protective measure which has been used with satis- 
factory results is the tramping of the snow about the bases of 
the trees after a heavy storm. This make a wall of ice which 
serves as a barrier. If, after tramping, a covering or mulch of 
stable manure is applied, there is less probability that further 
tramping will be needed. 

Still another, and cheaper, method of protection, is to apply a 
coat of paint to the tree. Many fear the effect of the paint, but 
if pure materials are used no ill effect appears to follow. On 
nursery trees at the Station, white lead, zinc white, and a special 
preparation, “ Tanglefoot,’ have been used. While it cannot 
definitely be said that any of these keep the mice away—since 
none of the other trees in the nursery have suffered—no injury 
to the trees has in any case resulted. 


SUGGESTIONS AS TO HANDLING FRUIT. 


Just when and how to pick fruit depends largely upon the 
kind of fruit, the distance it must be shipped, and the demands of 
the market supplied. If one is delivering fruit directly to the 
consumer, and catering to a so called “fancy market,” he must 
see that the produce is in the very finest desert condition, and 
fully ripe before picking. Consumers of such fruit are always 
willing to pay an extra price for the advantage of having it in 
the highest state of perfection. 

The process of ripening is incipient breaking down of plant 
tissue, and there is no well marked distinction between “ green- 
ness,’ “ripeness” and “decay.” One stage passes into the 
other insensibly, and it may be seen that the riper the fruit the 
sooner the breaking down of the tissues (in other words decay) 
may be expected. Fruits that are picked when very green or 
immature will not break down so quickly as those that are 
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farther advanced. As a rule, however, such fruits never reach 
the most edible stage, and they frequently shrivel and become 
unmarketable. Many of the peaches brought into the markets 
of Maine are, because of too early picking, totally unfit for use, 
but we eat them,—and some call them good. Some of the 
winter apples, like Roxbury Russet, and Ben Davis, if harvested 
too early, will shrivel and become practically worthless before 
spring. 

- The precise stage at which fruit may be most advantageously 
harvested is a matter which each grower must decide for himself, 
in accordance with the conditions of his market. Some success- 
ful orchardists depend upon Williams’ Favorite as their chief 
market apple, allowing the fruit to ripen on the tree and market- 
ing only choice dessert specimens. Naturally such a course 
would be possible only when there is a good local market. 

It may be superfluous to suggest how to pick fruit. Never- 
theless this is one of the most important factors in the successful 
handling of the product. The hiring of cheap laborers for 
picking is of doubtful economy, although for many kinds of 
work such laborers, who will do as told, are valuable help, even 
though not familiar with the details of the business.. In general, 
however, the picker should understand the importance of his 
work, and should bear in mind the fact that every evidence of 
handling detracts from the market value of the fruit. There is 
a general notion that any one can pick apples, but such is not the 
case; and every year large amounts of fruit are lost and many 
trees permanently injured by careless. or ignorant pickers. 
During the past season some of the Tolmans and Alexanders in 
the Station orchards were rendered almost unsaleable because 
the pickers grasped the fruit so firmly as to leave an imprint of 
every finger on the apple. 

It is, perhaps, unnecessary to urge that usually the apple is 
not ready for harvest until it will part readily from the fruit 
spur. The fruit should never be pressed with thumb and fingers, 
or thrown into a basket or bag. All fruit should be handled as 
carefully as would be necessary with eggs. 

During the last apple harvest, in spite of the high price of 
fruit, the writer saw a prominent farmer carefully hand pick his 
Baldwins and Greenings and then pour them into fertilizer sacks 
to carry to the cellar. Nor, strange to say, is this unusual with 
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many farmers who grow a few apples as a side issue. Almost 
every day, otherwise good fruit is brought to market in this 
careless manner. It is frequently the man who handles fruit in 
this way who complains that fruit growing is not a profitable 
feature of his farm work. 

Pears are frequently injured by being left on the trees too 
long. These should be gathered just as soon as they will part 
from the tree readily, and should be ripened in a cool, dark place. 
In the case of winter pears, the usual guide for harvesting is the 
time when the pears begin to drop. 


SUGGESTIONS ON PRUNING. 

Intelligent pruning at the right time is absolutely essential to 
the production of the best fruit. An unpruned tree may, in 
many instances, produce a larger number of apples than an 
adjacent pruned tree; but the percentage of merchantable fruit 
will invariably be smaller. Small apples contain just as many 
seeds as large ones, and therefore make practically as great 
demands on the store of plant food. They do not, however, 
fill the basket, nor the pocketbook, so rapidly as the others. 

The amount of pruning necessary depends largely upon the 
location and exposure of the orchard. Trees on a warm, south- 
ern slope, freely exposed to the winds, require much less pruning 
than do those in a cool, sheltered location which is lacking in 
sunshine. Plenty of light is essential to the production of 
highly colored fruit. It is desirable that trees should be pruned 
intelligently from the time they are set, but old trees may often 
be given a new lease of life by judicious management. If the 
trees have been long neglected and require heavy pruning, do 
not remove all of the wood the first year. Removal of a portion 
of the top, thus distributing the food gathered by the roots to 
a smaller number of branches, tends to produce rapid growth 
and a renewed vigor of the tree. The removal of too much 
at one time, will start the growth of water-sprouts and defeat 
the very purpose in view. 

The best time for pruning is on warm days from January to 
May. More can be accomplished in the longer days of March, 


April and May, but many prefer to go through the orchard on 
the crust of a deep snow. The time of year when the cut is 
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made has little effect on the readiness with which the wound 
heals, but more care is necessary to prevent injury to trees 
pruned when the wood is frozen. 

A wound made by removing a limb heals best if the cut is 
made close to the trunk or branch. A stub two or three inches 
long does not heal, and becomes a lodging place for spores of 
fungi and bacteria which cause decay and death of the tree. 
The splitting down of large limbs may often be avoided when 
pruning, by sawing in from the under side first; but in every 
case, see that the wound is left clean and smooth. Wounds 
should also be covered immediately with a coat of paint, shellac, 
o1 grafting wax to keep out the moisture and the spores before 
mentioned. 


Figure 8. Apple Scab. See page 60. 


Figure 9. Pink Rot. See page 70. 


FEEDING STUFF INSPECTION. 
Cuas. D. Woops, Director. 
J. M. Bartierr, Chemist in charge of inspection analyses. 


CHIEF REQUIREMENTS OF THE Law. 

The points of the law of most interest both to the dealer and 
consumer concisely stated, follow. 

Kinds of Feed Exempt Under the Law. ‘The law applies to 
all feeding stuffs except the following: hays and straws; whole 
seeds, meals, brans and middlings of wheat, rye, barley, oats, 
Indian corn, buckwheat and broom corn, sold separately; wheat 
bran and middlings mixed together and pure grains ground 
together. 

Kinds of Feed Coming within the Law. ‘The principal feeds 
coming under the provisions of the law are linseed meals, cotton- 
seed meals, cottonseed feeds, pea meals, cocoanut meals, gluten 
meals, gluten feeds, maize feeds, starch feeds, sugar feeds, dried 

-brewer’s grains, dried distiller’s grains, malt sprouts, hominy 
feeds, cerealine feeds, rice meals, oat feeds, corn and oat chops, 
corn and oat feeds, corn bran, ground beef or fish scraps, 
foods, poultry foods, stock foods, patented, proprietary and 
trade mark stock and poultry foods, mixed feeds other than 
those composed solely of wheat bran and middlings mixed 
together or pure grains ground together, and all other materials 
of similar nature. 

The Brand. Each package of feeding stuffs coming within 
the law shall bear, conspicuously printed, the following state- 
ments: 

The number of net pounds contained in the package. 

The name or trade mark under which it is sold. 

The name of the manufacturer or shipper. 

The place of manufacture. 

The place of business of manufacturer or shipper. 

The percentage of crude protein. 

The percentage of crude fat. 

The Adulteration of Feeding Stuffs. If any foreign sub- 
stances are added to whole or ground grain or wheat offals, the 
true mixture must be plainly marked upon the packages. 
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Duties of the Director. ‘The Director shall in person or by 
deputy analyze at least one sample of each feeding stuff coming 
within the requirements of the law, and publish the results with 
such additional information as circumstances advise. He shall 
report all violations of the law to the Commissioner of Agricul- 
ture. 

Penalties. ‘The sale or offering for sale of feeding stuffs not 
properly branded, or containing a smaller percentage of protein 
and fat than are guaranteed, or of adulterated feeding stuffs, is 
punishable by a fine not exceeding $100 for the first, and 
$200 for each subsequent offense. 


RESULTS OF THE INSPECTIONS FOR 1905-6. 


The last bulletin on feeding stuff inspection was published in 
April, 1905. Prior to 1904 it had been the custom of the Station 
to collect a large number of samples of the feeding stuffs offered 
in the State for the purpose of analyses. With few exceptions the 
feeding stuffs are running fairly constant in composition, and 


for the past two years, greater attention has been paid to proper 


inspection than to the analyses. At least one sample has been 
drawn of each of the commercial feeding stuffs offered in the 
State, so far as they have been found by the inspector. In the 
parts of the State where the greater amount of feeding stuffs are 
used, four inspections have been made. There is an evident 
desire on the part of nearly all of the dealers, large and small, to 
conform to the requirements of the law, and with the single 
exception of mixed feeds (see discussion page 96), there is 
every reason to feel satisfied with the quality of the concentrated 
commercial feeding stuffs upon the market. 

Unless with the possible exception of a single jobbing house, 
all of the large handlers of feeds appear to be trying to do a 
perfectly square, legitimate business. There has been a very 
marked improvement in the quality of goods, and particularly 
in their uniformity, since the enactment of the feeding stuffs law 
eight years ago. Not only have the feeders a better understand- 
ing of the feeds they use but the dealers have become aware of 
the quality of their goods, and why feeding stuffs differ from 
one another in feeding value. 

The table on pages 83 to 88 gives the results of the analyses. 


FEEDING STUFF INSPECTION. 


Analyses of Samples. 


PROTEIN. FAT. 
5 
| | = 
rs) Z 8 
vo o 
Name of Feed and Manufacturer or Shipper. 13 fs )s S33 5 
so| ao| va| s3| § 
Bik||L net psiee f tes eos 
- s ~ S a 5 ~ 
aa | Oa| sa] Of] & 
ETM OUCOMISCCG MGA cc cieicec sce cclciee cl civeislcine 42.38 | 41.00 8.80 9.00 | 2068 
AmMerlean! COLtOn Oil COl Ta -(. = .crcccscs caso 41.50 | 41.00 = 9.00 | 2212 
IPE HOMESE EC NGO aisnisc vo. oe earncjsre vies loins SRN tens | 
BUMEENKGy SET Oll|COlcss.s..c06sfcdccccueeesces }| 41.88 | 98.61 | 8.68) - | 2187 
Imperial Brand Prime Cotton Seed Meal...,,.. ans ee Gee ae ued 
C. A. Tindall & Co., Memphis, Tenn ......... 41.50 | 40.00 at 8.50 2189 
Green Diamond Brand Cotton Seed Meal........ } 42.44 | 43.00 | 8.56 | 9.00} 2084 
GTA Bo COs sie wissscisisrelsicis eid overs ieiatsrsieisisls einereu ones 41.13 | 41.00 - 9.00 | 2172 
Magnolia Brand Cotton Seed Meal......... Priors | ics rae 3.38 acne Be 
CAS COA COs biiss io eed odoonecuonnaes So I eee : : o7k 
(| 41.50 | 43.00 - 9.00 2209 
- 41.38 | 41.00 | 9.30] 9.00 | 2085 
Bootie pouton Seed MIG ssosaossdcogo000d0en0000 ( 41.63 | 41.00 fd 9.06 | 2169 
. e SLGALSLICIL sae e eee eee ee eee eee eee eee ee eeeeaeee ’ 4] 50 41.00 = 9.00 2126 
42.25 | 41.00 9.03 7.60 2083 
Owl Exsne Cotton SOECh MIA ocodsocasosasbnecnee 42.63 | 41.00 oe 7.00 | 2108 
BEES LOG Ceeisteiavoie-oe ics sinc onleineis sisisisicie, elaielorare 42.75 | 41.00 = 7.00 | 2167 
if 43.00 | 43.00 - 9.00 | 2067 
ME OLEONESCCORMIC Ao 5) 5rai5\oye sisveyose/<jcioe/aie -sisie/s.vieis sia sislaie 40.06 | 43.00 ~ 9.00 | 2122 
ELE PE Ses Tal C'S) 85). CON sores sicie ereleiess/s sicleve cs cisveieveis elareisls 1 | 40.94 | 43.00 | 10.50 9.00 2195 
(| 40.56 | 43.00 - 9.00 2208 
Dixie Brand Cotton Seed Meal................... 37.75 | 41.00 my 9.00 | 2131 
: 5 =I 41.19 | 41.00 | 10.83 9.00 2140 
Humphreys, Goodwin & Co............ sscoee 41.00 | 41.00 ef 9.00 | 2210 
(| 40.44 | 41.00 - 9.00 2066 
| Bh 25 jain 8.78 9.06 2073 
Prime Cotton Seed Meal..................5- 255) 41-0 5 9.00 | 2115 
i “7: NPA Se Ee CAPES Eee < | 37.69 | 41.00 - 9.00 2116 
HUMGCEIBLOS] Mailing) CO cei cle < cicivcle icici | 41.25 | 41.00 2 9.00 | 2121 
| | 88.38 | 41.00 - 9.00 2125 
| 40.63 | 35.00 - - 2156 
COMONESCEOUMC Bie csc Seiten veer tonnes Stew ee ues 44.88 | 41.00 | 10.18 | 9.00 2107 
dio Ito SOMSGW Ns COscsquccscecccodddan Guponusdnooc 41.838 | 41.00 - 9.00 | 2158 
: ; | 42.75 | 40.00 - 8.50 2002 
Indian Brand Cotton Seed Meal.................. j 38.81 | 41.00 - - 2045 
National Cotton Seed Products Co............ \ | 43.00 | 41.00 | 7.78 - 2136 
(| 41.50 | 41.00 - - 2214 
Star Brand Cotton Seed Meal 6 : 
SUHES. 5 \h/ GUIS dsnooancoceotoonscpocooanasnoeen] SBI) |) SE OLD 7 S200) 20s 
Star Brand Cotton SeeduMicalernccismizcicensececcaee { 40.25 | 41.00 | 9.40 | 9.00} 2086 
ep ROM ESS ek VVLOLI Ss ersisvsrescicis tieisvele sis iciog o Sails oeiarauve 41.38 | 41.00 - 9.00 2161 
Cotton Seed Meal ...........ccccecccccnces eeretesiaie 41.69 | 38.61 - 2132 
Southern Cotton Oil Co..... db Sonb soDSeooSadasc 41.50 | 38.61 | 10.13 - 2176 
Old Gold Cotton Seed Meal...........-sssceeseee-e | 41.63 | 41.00 | 8.13 | 9.00 “2078 
PEEL CpEs Tl CDE ek ates aie tore ict ietalolele oles So eee 42.50 | 41.00 - 9.00 | 21st 
nN 
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Analyses of Samples. 


PROTEIN. FAT. 
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Eagle Brand Cotton Seed Meal ................... 41.63 | 43.00 | 10.60 | 9.00 | 2014 
Wie rAr Al SOLOrl© Ol teisiseteleleitslelercteiielefelalerererere 50000 40.06 | 43.00 - 9.00 2044 
Battle Brand Prime Cotton Seed Meal..... Deelerers 43.00 | 43.00 | 7.60 | 9.00 |) 2134 
wW.P. Battle & Co., Memphis, Tenn.......... 40.56 | 43.00 - 9.00 | 2213 
Cottonseed Meals casas ue wes ee ee Gea HL z = Heats 
From correspondents, brands not given.... ( 9.95 ay a a 2111 
(| 42.75 - = = | oxiil 
¥*42.75 - - - 2015 
¥*40.69 - - - 2016 
*42.25 - - - 2017 
¥*43.75 - - - 2018 
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*37.88 - - - 2031 
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Samples sent by jobbers to learn quality... poees ~ - - er 
40.69 - - - 2 
*24.50 = - = 2048 
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42.25 - - - 2111 
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U| 41.26 - - - 2120 
Glenwood Cotton Seed Feed.................0.008. 19.81 | 22.00 | 5.08 | 5.00 | 2174 
IDS 1s Wile Waa MVE Oko) GadoooocodcbdncpudododddGogecdD 2a elon ee00 - 5.00 2183 
Linseed Oil Meal «ss. ccecsessssessseesesescseeee eae acce | seed 
erican CEAUCO Naa temeacincn eine cetsenierr 36.38 | 36.00 | 2.30 | 1.00 | 2182 
ALTOS) OnLNiICEW le Shodeoencsuccacs daononnoDdnnDod nod cb 
Milwaukee Hlevator CoO ............. eee ee eens { 28.81 | 31.00 | 11.63 | 7.50 | 2196 
33.56 - - - 2050 
Chicago Gluten Meal...........6.-seeeeeeeeeeee oe 1 39.88 | 38.00 | 2.45 | 3.00 | 2088 
Glucose Sugar Refining CO..............0 eee 34.19 | 38.00 Bf 3-00 | 2168 
ATU? (ENhnteaay Mitel Soocncadosonnnscouo0oDannHOO00aC \ a 
Huron Milling (Comer eee co eee eee j | 31.06 | 36.00 | 7.70} 5.00) 2095 
GPS SOO ee verere stereo el arcsevore etores crete lokekevevelelerevepeterete cvelete rer: Shur 5p r ByiF 
ID OUSTAS LS COMM eee ec nee one eines Go oeeneee \ 22.69 | 26.50 | 3.30 | 3-40) 2ii8 
Burttaloy Glntenshee die nnqcrieiteeirser tele toeleveeiloisteeeiciotel 23.69 | 25.00 | 2.70] 3.00) 2680 
Glucose Sugar Refining Co.................... 25.00 | 25.00 - 3.00 2162 
(| 28.56 | 27.00 - 7.50 26012 
| | 27.25 | 27.00 - 7.50 2025 
MEMES GIUtSNPME SG yretestereloeterslateleerelet-teiet=isieveteraietenetel-rs ! | 29.38 | 27.00 - 7.50 | 2036 
lehyeoror i bil bbaye? (CKO) Goda0eccooaceocq0ccGaDoGdD0009 { 28.25 | 27.00 8.98 7.50 2070 
| | 33.38 | 27.00 - 7.50 2127 
(| 31.88 | 27.00 HB) 2175 
Bay State Gluten Feed ................000-.0ce eens F m 
5 fl TRS (e 0125 a gal OARS Cae ENE a May { 21.06 | 26.00 | 4.73) 3.00 | 2194 
Tig e171 GlUteENyM CSG Were aie] tolelaloieiatelevelols oleic loielel-iiele G00E0 { 25.00 | 25.00 | 4.00] 2.75 | 2082 | 
St. Louis Syrup and Preserving Co ......... 25.63 | 25.00 = 2.75 | 2188 | 


*So far as known these goods were not sold in Maine. 
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PROTEIN. FAT. 
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REONMEWialleri& Cole. sellotelselos ene { 10.19 | 11.59 | 2.68 | 3.19 
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Station number. 


2076 


2177 


2091 
2163 


2123 


2124 


2078 
2178 


2146 


2106 
2165 


2059 
2060 
2158 
2216 


2157 


*8o0 far as known this did not come into Maine. 


} 25% protein and fat. 
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Analyses of Samples. 


PROTEIN. FAT. 
> 
| | 2 
rS se: | 
c Y © 5 
Name of Feed and Manufacturer or Shipper. 12 Cieg | B34) Os A 
i=] as fa) ==) q 
6e| 53| oo] 2a| 8 
fy 2 oa By Py oa N 
WarthimorenwihembpMeediccnere crcl astelceceieels \ 
Chast CoxmrAiremtsiereclertettarrelersieieeereleierreierete ) 16.00 | 17.00 | 4.65) 4.00 
ENP UT OPC CU Wayererefererelelerotes tel eller Velelotersisieiaielereloeieteleretereterats 8.25 | 7.63 | 4.08 / 3.97 
Mm pirep Maile yOVeanseNewvaccecteaisioerveleieleicieiereeiele (8.38 | 7.63 - 3.97 
1 Sa pell Oyae WG conocgnonponsdooocopoudoduSDdOOdSeoN5 9.69 | 10.00 8.23 6.00 
Flint Milling Co........... ietsisfolctesisrosisraioetainieeits 10.25 | 10.00 | 8.18] 6.00 
Will canpBlenGecdiG rain Spam ctereteciacleleteliereristelistelersniol 
int Maio COME nea bone. eee 24.25 | 24.00 | 6.21) 7.00 
POKOVEOUItryAHOOGrincjecer lle eeeicteicieerisicleisiersterals 5 
Flint & Stetson, Damariscotta.......... ..... ! 21.88 | 21.00 6.53 4.50 
BossiCormes OatpMee die cteriireteptrelewterelsicisielesitereiascrel= 7 
Great Western Cereal Co...... HE Ge Bateadone } 7.94 | 9.00 | 4.05 | 4.00 
LA Al OEMs csoosadacedooscocsogcccsc00g0nsd000K ; 
Great Western Cereal Co.............. eee eee 5.44 | 7.60 | 1.57] 2.80 
Mon archiChopehe ed leyaceriemiveremicieveieieleteaieloleicieversieielelers 7 
Husted Milling & Elevator Co ..........s000. }| 7.94 | 8.09) 4.00) 4.16 
I= ORMOUSE MME iceiretelsvarciarietetolerotacietolstetereievere/atererettelors rere } 13.63 | 12.00 | 5.53 | 4.50 
1S EO) Coon EEN on da oodcnonesanooubosHdoNO6GobS 13.63 | 12.00 - 4.50 
New: Hnpland Stock Reed). c i.e sce oe cccieciscce ise 
HOlCOe ButRlON eek ene a aac USO UY ees | 
HI=OND Bit Arias sretetelereceleretetetera/avoloderetleretoro ieee lelevereiere = 
HZ OICo Buti elo mene ce cme eee ie sere eles 18.00 | 18.00 | 5.27 4.50 
AER Mi bbayol INOCial, Sounodoncedeuouaacouos Db0GK00000 : 
Indiana Milling Co Bx 18-88 || 12-05) 3-85) 3-20 
UnGdianay Mise deve e Girecet- peterveiciotelelelelisieieleleielcieisisisiere 12.25 - 4.30 = 
Unguaranteed. An adulterated bran........ 13.88 - | = - 
Darry~ Mic Cub SeGierseterelamatereicierettelelelcnersielsieleletrelsterele f 
Jennings & Fulton, Boston.................6.. } 11.18 | 12.05 | 3.00 | 3-20 
Prorenay Wai ryaHee iscsi ciced cite ctoeisietelsereloreieiectelcise 17.38 | 20.00 | 4.72 | 3.50 
lzebaines Wi GH e on odassonponDBGOOodeodORGoDm s00G0 17.25 | 20.00 | - 3.50 
VictoriaiGhopeercviw amici rolciac ceiver cieristmrcten fears 
The Royce & Coon Grain Co .........--...000- 8.63 | 8.11 | 3.78 | 3.05 
Stan dardeMid din SB eet emietekia cleo misireleiicleeye 
Wiashburn Crosby Olen sritericileveliciete sieielelseicieeers 17.19 | 18.00 | 6.36 | 4.00 
(| 11.69 | 17.00 | 4.34] 3.00 
Hammond Dairy, PeeGiecaccccesiecleisicicctscics secscle cre j 15.88 | 17.00 | 6.52 | 3.00 
Western Grain Products Co................... \| 17.15 | 17.60 - 3.00 
| 14.69 | 17.00 - 3.50 
HASKeMSISCOCKPME CUE ye telerererer etolossisiclesevelsiclsieleveletatelsiers 9.25 | 10.00) 7.38 | 6.25 
\iVolile LEE) <2) 05 C@nogocccsoasc00dun0000. 60000 9.25 | 10.00 - 6.25 
Kaitiri@orneMie alliccurrileiittstcrlctietaeoisisicerecicloters 
S. W. Thaxter & Co., Portland ................ 10:38) 27S 0 ees 
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Analyses of Samples. 
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PROTEIN. FAT. i 
| nee 
i=] =] A 
: Oo o 5 
Name of Feed and Manufacturer or Shipper. | ns Qo; | as 25; Z 
aoo| 83| 08| § 3 8 
=) HO =>) Ho = 
53 | 53| 63| 53] 8 
Ba| 6a| Ho] Sal w 
Corn meal......... sgqnadooqo9oDadenuecdoGOaNDG Onod J} 8.50 - - - 2129 
Peres ETO LIC Ole iierlaieistelelolelersielsicleleiele/-lelelelee/eferelelol= || 8.56 - - 2130 
Eroiel Witiine) Mike) LWKSol osogococodespoooenGonDOOdOdO 2 se a on° 
American Cereal CO ...... 2... c ce cree eee econ UE 2025 
(| 16.56 - - - 2052 
VV pu LT ara eM EXe CORTE © Cieterelo)eteieisfelcjelslelsieiele\elelelo\siclelele ) | 15.44 = - = 2096 
PAIS HOCH ao bots Raletesisnrs)siclstelcioicicielersinereraie sielayaersisierere | 1G - - - sel 
Jing MBE boon, cose doncgn0Gn0codo0 oO doNdGHOONDGRONS 7 Re a ‘4 4 990; 
A.P. Moore Milling Co..........0.sc0..s0) } 17.56 2202 
Extra Fine Winter Mixed Feed ........... ena rn x 2 x 
TGV TEROG) Agobeoseesa ES eRD OREN wooo adadcaaarte 16.75 2149 
Vinee \VIN@a6 levels GnasaouoonboosgepougKuDbEGdObOr e ie a 
Dorr & King, Pittsfield......s.cc.0ccscssccueee }) 14.31 2112 
(| 14.06 = = = 2024 
= = = 902 
Verio. Whoxecl I8eeCl csoscnoodpupn45o 0 b0DbUs000000 } ey 2 iz z= a 
rag VENDITA YC Oley veretatete » oveieie/eleie sieleisis eieis/leceteyereiele 17.63 = ones, 3s 2142 
| 17.00 = Sul S| FBR 
SUNS aie Cv Mitexc© CISHLG Chie rerice. cls eye eialorotelsieie sieivie sisiecleeiciejers 15.88 - ~ - 2148 
leiupaivere 1sWos hy bu bib rye! Cfo) eoGogdoooooouneooKGuouS | 15.75 = 2193 
BV TRIEXCO CUBE Cl eterayeistarescleroieVete’s <ietevetelcievobsin s ciatele eisvsveraielotave eisis rc : 
EDIE OM Mia 4 C Ove nrsterelevalote) sfelaie ofelavereiore niaveveiclersiereie } 14.88 a ei rr 2008 
ESE EIB PVT oa Celtel ove ele otsvelece closets chase evel fields linlansteiekeicicisels lace 
Jennings & Fulton, Boston, Shippers........ 14.69 mf = a 2061 
LUGS: [BIRD oo doonpdobeosocepdnSoeouadearosonbdeadudd : 
J. Hote & Sons, Lyons, Mich 13.88 = 3 a 2190 
VETERE BHCC Ciatogeysioteysvaleic\cte sy cicisssieielslcisieieis|eieveieie’scejeiersiesviejaie’s | 
J. Hote & Sons, Lyons, Mich 14.56 a a Tell 2192 
| 
SUO WAKE: MIKE CCG.) '.- <1. ees .eicare cis.) eels vcleisls ce 17.38 - “ Serta 
Lawrenceburg Roller Mills Co........ ...... ‘ | Say 
_ Missouri Valley Mixed Feed..................-0+. 16.00 - - 2058 
| 
Missouri Valley Milling Co................... | 16.63 - - - | 2145 
Planet Spring Wheat Mixed Feed................ ) | 15.06 ~ | 9991 
N. W. Consolidated Milling Co............... " 5 = | aie 
PAIS O UGE SHBLAM cece rice cere cietersis «ote sceecueasets 15.06 = = - | 2113 
| 
Pillsbury’s XX Daisy Feed Flour................. 17.13 - 5.13 = 2135 
| 
: 15.81 = = — | 2022 
RAY LUT AMET OCH CC Geo s:5:c7215:« ajsle 0 viwiersieieielaistsiae Gostelete ees 
PortlanciNMiling | Coscsicie os eu ccek aed = = Seis 
WOAESEPB LAM are aise eco ors soe sige evel saeme nee aeons 16.63 = = - | 2006 
Washburn Crosby Com esecescsneonooeeeeetee 15.00 - - - 2144 
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Analyses of Samples. 


PROTEIN. FAT. 
H 
oO 
| | = 
g B | 8 
Name of Feed and Manufacturer or Shipper. je oes 3 Bs a 
35 | 85| 38) se 15 
f=) a) [=mS) HO oI 
Be Bp, Ea Gu | @ 
=~ oo o oO 
aa| 62] 22| Oa] w 
WOUIS VALLES MUI A KOS sererersie/siefelsieisieinieleieleielereleiiereiele 
Wiashburn CrosDy Colteaccccr-cectieleley teria } 16.00 * ce ay 2057 
Winter Wheat Mixed Heed... . 0... cect cc nece 
WTA COD DS sas. coe ene ices aa eens 15.25) = F - | 214) 
VET i Seater letetelololotaes celelotel-turclareraverassistesateleleleleieveveletstolerere ‘ 
WeStockandliSonivs. he cecseac nsec ctan soeisuieieon } 16.63 = 7 i. 2137 
LENG b-< Ni Hb-<Gyol 138! Go cooncgudssocK0oUGEDOdsedonbed 14.50 - - - 2058. 
IBGCLISCTAD sep ecistererlnclo tesla le elelarerettersiatcPevelojevecetsiovs eistetersiere z= 
IN SCVO WHE 44 (CKO).05 dnbooobacogd0nse0DO0D00snbGDONbOC 58-00 = | 28-55 ii 2117 
BowKer7syAni rn aloe allie crerarsveleyrersveretelciel-reis/sieleletelovereieis 5.00 | 2104 
Bowker Fertilizer Co 5.00 | 2166 
IBOWAKETZ5 BCLS CLAP relcley tereretle elotedalelelelelolsiolelalelsfelereletele ca 2063. 
Bowker Fertilizer Co 
Cornell Beef EXON Db cunpovoovoooooUDU0NS acooogere 3 a F 
Cornell Manufacturing Co .............-.0..6. 50.75 - | 18.65 re 2065, 
Cy PHELriSUBSSLS Crap rrelererelereterertetelctetlolelereretaletere\elsveterare ~ 
GypherssInenbatorl|Compee eee eee 55.90 ~ | 18.75 - | 2064 
|Pbbeieny eXeKSHe SOME Oo oppnogup0codosasansGagnuOG0nG00Gs 3 
Geo. B. Haskell Co., Lewiston................ 63.25 | 60.00 | 12.62 | 5.00 | 2215 
ID) Ow SUED C CLS CLAD teleleleiercietetevercterYordstelelsleielelstereleveiste levers = 
JOunIC! Dows Cor, BOstoneereric ice ciictense sls 45.63 | 50.00 | 26.90 | 15-00 | 2105 
(| 40.75 | 40.00 - | 15.00 | 2001 
ISO CLPS CHAO creederereleierciololorsicteseietereleioetaetetsversieielerersve tele sterorere j 53.50 | 40.00 | 18.80 | 15.00 | 2081 
PorilancdsrRend erin gC Ofercemecicceir-leiceliers } | 51.06 | 40.00 - | 15.00 | 2163 
| | 47.69 | 40.00 - | 15.00 |} 2160 
Bone and Meat Meal for Poultry ...............+. 
PortlanadsRend erin gC Oper teticlesieieieisielelelsisvesel= 42.25 | 40.00 | 12.10 | 8.00) 2159 
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DISCUSSION OF THE RESULTS OF ANALYSES. 


However feeding stuffs may differ in their sources, they owe 
their value to certain constituents that are common to all of 
them. Feeding stuffs, like other foods, are of value in the 
animal economy for two distinct purposes. They build new 
tissues and serve as sources of energy for the performance of 
work, both within and without the animal body. The protein of 
the feeding stuff serves as building material. The starches and 
fats are of value as sources of energy which enable the body to 
do its work. 

The average farmer should have no difficulty in growing all 
of the energy producing foods that he needs. Where a large 
number of animals, particularly dairy animals, are kept it is 
not usually practicable to grow all of the needed protein. While 
such crops as clover, peas, oats and other materials relatively 
rich in protein can be grown in sufficient amount to more or less 
completely supply the needs of the animals kept upon the farm, 
the protein supply must commonly be supplemented by the pur- 
chase of commercial feeding stuffs. Thus it usually happens 
that when the farmer goes to the market for the purchase of 
feeding stuffs, it is protein that he needs rather than starches 
and fats. 

From the standpoint of the average feeder, protein is the most 
important measure of a commercial feeding stuff. While the 
energy producing carbohydrates and fats are just as important 
in the animal economy as is the protein, it is usually the case that 
the feeder does not need to buy the energy foods but needs to 
purchase protein. ‘This constituent is determined in all samples 
collected by the inspector or sent to the Station by corres- 
pondents. The fats are not as important and in goods of the 
same class are more apt to run uniform than the protein, and for 
these reasons, the percentage of fat is usually determined only in 
one sample of each brand of goods analyzed. While on some 
accounts it is to be regretted that the funds for the feeding stuff 
inspection are so limited that only a partial examination of the 
samples collected is’ possible, for the most part this partial anal- 
ysis serves the purpose fairly well. Occasionally in goods that 
are suspected of adulteration, it would be desirable to make much 
more extended examinations than is at present possible. 
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COTTONSEED MEAL. 
Analyses pages 83 and 84. 


Cottonseed meal is a by-product from the manufacture of 
cottonseed oil. After the cotton has been taken from the seed 
in the cotton gin, the remaining down or “ linters ” and the hard 
black seed coats or hulls are removed by machinery. The 
remainder of the seed is cooked and the oil expressed by high 
pressure. The resulting cottonseed cake is ground into the 
bright, yellow cottonseed meal of commerce. Such a meal made 
from good seed would carry from 40 to 50 per cent of protein. 
With improvements in the process of manufacture, it is now pos- 
sible to extract the oil without making all the separations 
formerly needed. Hence it has come about that the cottonseed 
meal now offered in the market is as a rule of lower protein 
content than was the case ten years ago. 

The shippers of cottonseed meal formerly guaranteed 43 per 
cent protein and g per cent fat. A large part of the cottonseed 
meal is used for fertilizing purposes and its nitrogen is guaran- 
teed in the form of ammonia. Prime cottonseed meal from the 
Atlantic coast states, according to the classification of the Cotton- 
seed Crushers’ Association must carry not less than 7% per 
cent ammonia. Seven and a half per cent ammonia is equivalent 
to 38.6 per cent protein; hence it follows that cottonseed meal 
now classed as prime need carry no more than 38.6 per cent 
protein. As the same association requires that prime cottonseed 
meal from the Gulf states must carry not less than 8 per cent 
ammonia, equivalent to 41.2 per cent protein, prime cottonseed 
meal as now coming into the market is sometimes guaranteed 
in accordance with the old standard of 43 per cent protein, while 
that from the Gulf states may be guaranteed 41 per cent protein 
and that from the South Atlantic states, 38.6 per cent protein. 

The hulls and cotton which should be removed from the seed 
before it is crushed and pressed, have but little feeding value. 
A little of these materials has always been present in the meal; 
with the present processes of manufacture, there is probably 
more of these materials present than formerly. The demand 
from feeders for cottonseed meal has so increased the value of 
this by-product, that the temptation to include as much of the 
hulls and cotton as practicable is great. The processes of man- 
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ufacture in different mills also vary so that the meal from one 
mill will contain more of the dark hulls which gives the dark 
colored meal of inferior feeding value. 

Strictly first-class cottonseed meal is always bright and yellow 
and should have a pleasant nutty flavor. Not all dark colored 
cottonseed meal is necessarily adulterated. The spontaneous 
heating of the seed in the field, or over cooking of the “ meats ” 
may render the meal dark in color without changing its compo- 
sition. Such meal is not first quality, however, and should be 
sold at a lower price. 

The hulls are lighter in weight than ground cottonseed cake 
and their presence in meal, particularly if they are not finely 
ground, can be readily detected by stirring a little of the meal 
in a tumbler with hot water. The hulls will settle out more 
slowly and will appear on the top of the meal in the bottom of 
the tumbler. Testing high grade. meal in comparison with a 
poor meal will usually familiarize one with this simple yet quite 
reliable test. 

With the exception of samples of cottonseed meal submitted 
by jobbers for the purpose of learning their quality, no cotton- 
seed meal has been found in the State that was below the Cotton- 
seed Crushers’ Association standard for prime cottonseed meal. 
Tt will be noted, however, that none of the cottonseed meal has 
fun above 45 per cent in protein and that most of it has carried 
about 40 per cent protein. The practical feeder can hardly 
count upon cottonseed meal carrying much more than 39 per cent 
protein and 8 per cent fat. 


COTTONSEED FEED. 
Analyses page 84. 

Two samples of cottonseed feed, both from the D. L. Marshall 
Company were sent to the Station. These were approximately 
correctly guaranteed in their percentage of protein. Unless 
cottonseed feed can be bought for less than half the price of 
cottonseed meal, it is probably not an economical feed for Maine. 


LINSEED MEAL. 
Analyses page 84. 
Linseed meal is made by grinding flax seed from which the oil 
has been more or less completely removed. Most of the oil 
meal now on the market is new process meal in which the fat is 
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extracted by the use of naphtha. New process linseed meal is 
somewhat lower in fat and higher in protein than old process. 
These: goods, so far as sampled, are as guaranteed. 


VISCID OIL MEAL. 
Analyses page 84. 


A sample of viscid oil meal sent by the manufacturers was 
‘found to analyze as follows: Water, 7.98 per cent; ash, 6.58 
per cent; protein, 30.88 per cent; crude fiber, 11.86 per cent; 
MILGOVEME MhCCheXthACL a7 Oyen LatsO3: 

A sample taken in the open market the present year was found 
to carry 28.81 per cent protein and 11.63 per cent fat. So far 
as the composition is concerned, the goods seem to be of good 
feeding value. Of course a feeding test would be necessary to 
ascertain its true feeding value. Unless it can be bought at a 
much lower price than good linseed oil meal, it would seem to 
be wiser to use the linseed oil meal rather than the viscid oil 
meal, 


GLUTEN MEALS AND FEEDS. 
Analyses pages $84 and 85. 


Gluten meals and feeds are the by-products left in the manu- 
facture of starch and glucose from Indian corn. Corn consists 
largely of starch. The waste product in the manufacture of 
starch and sugar is relatively richer in oil and protein than is 
corn. Most factories remove part of the corn oil from the waste 
so that nearly all the gluten meals carry less oil than they did a 
few years ago. 

Gluten feeds differ from gluten meals in that they contain 
considerably more of the corn bran and hence relatively less 
protein, fat and digestible carbohydrates, and more of the indi- 
gestible woody fiber. Gluten products which were formerly 
quite extensively used in Maine, continue to be rather unsatis- 

factory forms of concentrated feeds, chiefly because of their 
uneven composition. 

Chicago gluten meal made by the Glucose Sugar Refining 
Company carries about 5 per cent less protein than its guarantee. 
The analyses of the Maine samples agree in the low protein con- 
tent with those found in New York, Connecticut, Massachusetts 
and Vermont. 


) 
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Jenks gluten meal is somewhat lower in protein than Chicago 
gluten meal, but contains more fat. It is incorrectly guaranteed 
so far as protein is concerned. ‘The gluten feed made by Doug- 
lass & Company has 4 per cent less protein than guaranteed. 
Buffalo gluten feed is carrying approximately its guaranteed 
percentage of protein. The sample of Jenks gluten feed, guar- 
anteed 27 per cent protein, very materially overrun the protein 
content; while Bay State gluten feed carried 5 per cent less 
protein than the guaranteed called for. Tiger gluten feed has 
no substantial agreement with its guarantee. Warner’s gluten 
feed is about 2 per cent below guarantee. 

It is unfortunate that the gluten feeds and meals are so irreg- 
ular in their composition and that different makes vary so 
greatly. The gluten meals and feeds are desirable sources of 
protein and if the manufacturers placed proper guarantees upon 
their goods, there seems to be but. little reason why this class of 
feeding stuffs should not become as popular as they were a few 
years ago. 


DISTILLERS GRAINS. 
Analyses page 85. 


In composition, dried distillers grains resemble the gluten 
feeds. They are derived chiefly from. corn from which the 
starch is removed by fermentation. They are more bulky than 
the gluten feeds and for the most part run higher in protein. A 
feeding test with distillers grains was reported in Bulletin 92 of 
this Station. 

Two samples of Anchors distillers grains, guaranteed to carry 
25 per cent protein and fat, were examined. These were very 
unusually low grade distillers grains. Biles Fourex continues 
to run in fair accordance with its guarantee. 

Union grains are a ready made mixture carrying the protein 
and fat practically in accord with the guarantee. They are made 
up of distillers grains, gluten feed, ground corn, ground oats, 
and oil meal. For the farmer who must buy all his feed, Union 
grains at a fair price would probably prove profitable. As a 
rule, however, oats and corn are profitable for cows when the 
feeds are home grown and are expensive feeds to purchase. A 
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feeding test with Union grains was reported in Bulletin 106 of 
this Station. 
MOLASSES FEEDS. 


Analyses page 85. 


Feeding experiments with molasses feeds have shown them to 
be fairly economical. They, however, are not used very much 
in this State and should not be purchased by the ordinary farmer 
since they are low in protein and high in carbohydrates. 
Feeders who find it mecessary to purchase nearly all of their food 
may find these molasses feeds economical. 

The one sample of the Molasses dairy feed of the American 
Cereal Company was lower in protein than the guarantee. The 
Molasses horse feed of the American Cereal Company and the 
Sucrene horse feed of the American Milling Company have 
practically agreed with guarantee in protein and fat. The 
Molasses dairy feed of the American Cereal Company ran nearly 
2 per cent below its guaranteed percentage of protein. It is to 
be remembered, however, that this class of feeds are sold not as 
a source of protein but for the soluble carbohydrates which they 
contain, and the lower protein means more of the carbohydrates. 
Sucrene dairy feed has usually run well up to its guarantee. A 
lot sampled at Portland was found to be unusually low in protein 
and a second sample was drawn which carried nearly 3 per cent 
more of protein than the first, but both of them were low. The 
matter was taken up with the manufacturers and they were 
unable to explain the low protein content. 

One sample of the Green Diamond sugar feed also ran consid- 
erably below its guaranteed percentage of protein. The makers 
explained this from the fact that an excess of molasses was used 
in its manufacture. In their letter they state that while this is 
not sold as a protein feed, they still desire to have the labels on 
the bags agree with the protein content of the goods, and will 
endeavor to keep the protein content fully up to the guarantee. 


REFUSES FROM MILLING OATS, CORN, ETC. 


Analyses pages 85 to &7. 


The market still carries a large number of oat feeds, corn 
chops, corn and oat feeds and similar offals by themselves and 


a 
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blended with concentrated feeds. They vary in composition 
from the straight oat hull refuse with perhaps 6 per cent pro- 
tein, to the blends that carry from 15 to 18 or even higher per- 
centages of protein. For the most part these goods are fairly 
well up to their guarantee and no fault can be found with the 
manufacturer for desiring to sell these waste products. Few or 
no claims are made for nutrients which the goods do not actually 
carry. ‘The feeder has himself to blame if, with barns filled with 
hay, corn and silage, he buys feeds low in protein instead of 
those high in protein. An oat feed with 6 per cent protein is no 
better feed nor is it any better digested than oat straw with the 
same protein content. This class of feeds can probably be 
economically used only by feeders who find it necessary to buy 
“roughage ” as well as concentrates. 

The manufacturers have notified us that they have changed the 
minimum guarantee of protein of the Victor corn and oat feed 
from 9 per cent to 7%4 per cent; the Quaker feed from 14 to 12 
per cent; Schumacher’s stock feed to 11 per cent; American 
poultry feed to 12 per cent protein; and Vim oat feed to 5.50 per 
cent protein. The guarantee of the Boss corn and oat feed has 
been changed to 8% per cent protein and 3% per cent fat; and 
on Friends oat feed the protein has been dropped from 8 to 7 
per cent and the fat from 3 to 2.75 per cent; and the Royal oat 
feed is now guaranteed 6 per cent protein and 2% per cent fat. 


TRIANGLE CALF FEED. 
Analyses page 85.° 


Chapin & Company’s Triangle calf feed is claimed to be made 
entirely of different prepared grains without drugs or condi- 
ments, and is intended to be used the same for calves where milk 
is not available. The sample examined was up to guarantee. 


PROTENA DAIRY FEED. 
Analyses page 86. 


Protena dairy feed continues to run considerably below its 
guarantee in protein content. Samples examined in Connecticut 
were found to carry 19 per cent protein. Of two samples exam- 
ined in New Jersey, one carried 18 and the other 22 per cent 
protein. 
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WHEAT BRANS AND MIDDLINGS,—MIXED FEEDS. 
Analyses pages 87 and 88. 


The refuses from the milling of wheat vary, as is to be 
expected, quite largely in composition. A good quality of mixed 
feed or wheat bran should carry at least 15 per cent of protein 
and, as noted in the table, some of them run as high as 17 per 
cent. With the exception of the mixed feeds from Kentucky, sold 
under varying names, there seems to be no adulterated wheat 
bran or middlings upon the market. The Jersey mixed feed of 
the Indiana Milling Company, and the Indiana mixed feed and 
Dairy mixed feed of Jennings & Fulton are wheat bran, mixed 
with other refuses, chiefly corn cobs. Most of these goods 
offered in the State are properly tagged, carrying not only the 
percentage of protein and fat, but the statement of their compo- 
sition, showing the foreign materials that have been added to 
the wheat bran. In two instances there was an attempt to evade 
the law by substituting for cob meal in one instance “corn and 
cob meal” and in another the phrase “crushed ear corn.” 
When, however, the attention of the companies was called to 
this, proper labels were attached, so that most of the Indiana and 
similar mixed feeds are now labeled winter wheat bran, winter 
wheat ship stiff and corn cob meal. Unfortunately, however, 
there have been some instances in which the jobber, apparently, 
sold these adulterated goods for straight feeds. In the only 
instance, however, in which this fact can be definitely proven, 
there happened to be in the sample submitted an unusually small 
amount of corn cob so that the adulterated mixed feed carried 
only a little more crude fiber and but little less protein than a very 
poor straight wheat offal sometimes carries. On this account 
the case was not reported for prosecution. 

There is no class of feeding stuffs in which the consumer 
needs to use greater care at present than in the purchase of 
mixed feeds. While the regular brands are all right, as they 
have been in the past, there are some spurious articles in the 
market. It is gratifying to report, however, that on his last 
tour, the inspector found no considerable amount of this class 
of goods in the hands of the dealers. 

There is so much profit in selling ground corn cobs and broom 
corn at the price of wheat bran that the consumer must ever be 
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on the watch against this fraud. ‘The safest thing is to buy only 
well known, reliable brands of this class of goods. The bulle- 
tin gives the names and analyses of many manufacturers of high 
class brans, and other wheat offals. If consumers will see to it 
that all of this class of feeds which they buy carries the name of 
the miller there will be little likelihood of their being defrauded. 
In case of any doubt, mail a sample to the Station and an 
analyses will be made and the results reported promptly and 
without any charge. 


MEAT MALS AND GROUND SCRAPS. 
Analyses page 88. 


The meat meals and ground beef scraps are used chiefly for 
feeding poultry and while they are very generally distributed, 
it is probable that the sales are not as large as some of the other 
materials coming under the feeding stuffs law. The guarantees 
placed upon the goods are only a very general guide to the actual 
composition. It will be noted that in several instances there are 
no guarantees accompanying the analyses of the samples, but 
this does not necessarily indicate the goods were not properly 
branded, as in some instances the samples were submitted by 
correspondents without the needed data. 

In the table which follows, there is given the percentages of 
ash which were found in the beef scrap and similar materials 
here reported. The ash measures fairly well the percentage of 
bone contained in the goods. As the nitrogen in bone is not as 
valuable as that in meat, this fact should be taken into account 
in the purchase of beef scrap. Furthermore, the market price 
of meat meal is considerably higher than that of bone meal. 
Such a beef scrap as Armour’s (No. 2117) which carries no 
more ash than ordinary meat, would be a much more 
economical feed than several others of the scraps and meals 
found in the table in which more than a third of their weight is 
ash. A meat meal carrying no more than 5 per cent of ash 
would have a much higher market and much higher feeding 
value than a meat meal with high ash content. 
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Ash in Beef Scraps, Meals, Etc. 


| 
| 
| 


ey » 
aS Fy 
a's Brand. ‘* Manufacturer. ° 
a 5 be 
a5 Dies 
ne Oo 
2063) Bowker’s Beef Scrap.................- Bowker Fertilizer Company ....... 19.22 
2064;Cypher’s Beef Scrap.................- Cypher’s Incubator Company...... 19.75 
2065|Cornell Beef Scrap................000. Cornell Manufacturing Company..| 24.46 
POBIIBEELIS CLAP ea eniccisictee ce elaine Portland Rendering Company..... 22.65 
2104)Bowker’s Animal Meal............... Bowker Fertilizer Company....... 35.46 

e 

2166)Bowker’s Animal Meal............... Bowker Fertilizer Company....... 42.98 
2105|Dow’s Beef Scrap ............ EL enee ae J.C. Dow Company, Boston........ 15.65 
2117) Armour Beef Scrap ................-.- Armour & Company................ 3.91 
2159|Bone and Meat Meal for Poultry ....|Portland Rendering Company..... 36.18 
Z21ouritys BEECH S CLAD mde cwclccieiers Geo. B. Haskell Company .......... 11.08 


CONDIMENTAL Foops. 


Although named in the law, the attorney general ruled that, 
since condimental foods are sold as medicines and not as food 
they do not come under the law. 

Fortunately in the condimental foods offered, injurious drugs 
are not found. In addition to common feeding stuffs they con- 
sist for the most part of old-time simple remedies of mildly cura- 
tive powers. The claims made for these materials are as ridicu- 
lously extravagant as those made for patent medicines designed 
for the use of man. ‘The absurd testimonials used in their sup- 
port are doubtless genuine, but are made by people who can not 
or do not understand the relations of cause and effect. 


Facts to be Remembered. 


The mixture of ingredients contained in the ordinary foods 
comprises all that are known either to practice or science as 
useful to animal life. 

The ordinary cattle foods supply animal nutrition in the most 
useful and economical forms. 

Condimental foods are absurd as medicines. If an animal is 
well no medicine is needed, if ill, remedies adapted to the case 
should be administered. | 

The farmer can manufacture his own “ condimental ” food at 
a fraction of their usual cost, by mixing a small amount of such 
common substances as salt, sulphur, saltpeter, fenugreek, cara- 
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way, etc., with the daily grain ration. This constant use of 
these “ simples” is not recommended. 
Tue Kinp oF ConceNn?TRATED FEEDING STuFFs To PURCHASE. 

The crops grown upon the farm are rich in carbohydrates and 
poor in protein. Clover will help supply the needed protein, and 
home grown grains will help out toward a balanced ration. But 
after growing all the food that can be produced economically on 
the farm, the dairyman will usually find that he needs to supple- 
ment the home grown food by the purchase of concentrated 
commercial feeding stuffs. 

As the farm produces or can be made to produce all the starch, 
sugar and fiber that are needed, it is not necessary to take these 
constituents into account in the purchase of supplementary food 
materials. While they have a part, and a necessary part, in the 
ration, it is protein that is needed to supplement the home grown 
foods, hence the cost per pound of the protein in a given feeding 
stuff is of more importance than the ton price... A ton of cotton- 
seed meal costs more than a ton of oat feed, but the protein in the 
former costs less than four cents a pound and ten or more in the 
other. The following table shows the number of pounds of 
protein that a ton of a few average feeding stuffs carries, and the 
cost of a pound of protein at the usual range in selling price. 


Cost of one pound protein in different feeding stuffs at different 
prices per ton. 


&. g | a g a | I 
Kind of feeding stuff. 26 ae Ete gS ae aS gS : 
ka | 42 | 32 | 22 | 22 | 32 | 38 
Pounds.| Cents.} Cents.| Cents.| Cents.| Cents.| Cents. 
Cottonseed meal............ EMD Noseodeaalloscagccallaoncaoes 79 Bol) 3.3 3.6 
New process linseed meal.. PED alloseeatasl on seeman| teeter 3.4 3.7 4.0 
Old process linseed meal .. (2:11) be cobeoD||boceodsol|soqdeooe 4.1 4.4 4.7 
Glutenmaeal Ty s.cscc. cece (ts\) 0 (So spd on) seacoedo! lceasenr 3-8. | 4.1 4.4 
GUMTE TLCS Acro nieeleicielein «/cleis/eicis) GY) locoodqoo|locdhoogs 4.6 5.0 Bae asapoce : 
Distillers grains ........... GeO" Joogsoadallondcocdsllodgcoood 3.9 4.2 4.5 
WPMVONFSTAINS) 06.5 sc)sie5 01 0s sine EN Wedhocadslloogocopelodonaces 5.4 5.8 6.2 
Wheat middlings........... 360 5.0 iif) Tl GhsogsdollboquoaeulluaobeusGicoscooae 
\NV/ LEE En SouepoEoeEsEendee 300 6.0 iio". llbboacanaljoeaosonellondanoaalloonacdoc 
Oat feed as Vim or Royal.. 150 TPLOS Hoosdcosdlloas edoallascovcos|jona0ndeslloodscoso 


*At $12 per ton, a pound of protein will cost 8 cents. 
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WEIGHT OF DIFFERENT CONCENTRATED FEEDS. 


It is the common practice in Maine to feed by measure rather 
than by weight, and since different feeding stuffs vary greatly in 
weight, it is obviously unfair to compare the feeding values of 
different feeding stuffs measure for measure. For instance, a 
quart of cottonseed meal weighs one and one-half pounds, and 
a quart of dried distillers’ grains weighs less than half as much. 
To assist feeders who have no conveniences for weighing, the 
following table, prepared by Mr. H. G. Manchester, West Win- 
sted, Conn., is reprinted from Bulletin 145 of the Connecticut 
Agricultural Experiment Station. 


The average weight of one quart of each of the feeds named. 


Pounds. 
Cottonseed! Meal rd es eb eet 2c ee 1.5 
IWinseed \Mieal Sold processen.. -seiac ce. Ore eee LCE 
imseed Weal newr process... oh. . seed leis ae ke eee 0.9 
Gluten? Weal et Yala files ate trae ate eicovis eee or 7 
Gluten teed ta. the serene: Sin NY ro Ao 2 
Distillers*Grainsy hk we eee Gene oh oie 0.7 
NViheateB rank vCOarse meets cits cies wieje ee ele oer eee ister: 0.5 
Wheat Middlings’ (coarse... cise. =. + «selina nee ene 0.8 
Wilveat IMiiddllimess fineness sicker yom cise eyelets eee ene fe 
Mixed Wiheat: Feed 2 .tee irs intiues aee Mets coc sy ree cree 0.6 
Worn plea ee ears uel sc ells eel oie Ue a 1.5 
le lereanich UK an Amn Ie oR NOD RO ORE DOS oo 660 05 158} 
AES Page eosin elena eee evokes © hioneVadets. Ge Re of leisne see er it 4% 
HO Dainty heed Mae hoc s lebeet be eie Een Oa 
Victor Conn and Oatikeed titi). ce. eee O67 
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POULTRY EXPERIMENTS, 1905-6. 
G. M. GoweELt. 


[The poultry work of the Experiment Station was undertaken 
primarily to study breeding for egg production and has been in 
progress for several years. Two years ago the Bureau of 
Animal Industry of the U. S. Department of Agriculture desired 
to cooperate in the work and is now contributing $1,000 per year 
to assist in the carrying forward of the breeding experiments. 
Considerable unpublished data from these experiments have 
accumulated, but it has been decided to hold this matter for 
another year before it is published, at which time it will probably 
be issued as a bulletin of the Bureau of Animal Industry. 

The following papers on poultry experiments have been pub- 
lished. These are no longer available for distribution. A sum- 
mary bulletin bringing the work up to date has been prepared 
for the Bureau of Animal Industry and will be shortly issued 
by the U. S. Department of Agriculture. This can be obtained 
by addressing the Secretary of Agriculture, Washington, D. C. 

Number of Laying Hens that can be profitably kept in 
one Pen, Annual Report for 1808. 

Feeding Chickens for Growth, Bulletin 64. 

Breeding for Egg Production, Bulletin 64. 

Feeding Chickens for Growth, Bulletin 79. 

Experiments in Incubation, Bulletin 70. 

Breeding for Egg Production, Bulletin 79. 

Breeding for Egg Production, Bulletin 93. 

Floor Space, etc., in relation to Egg Production, Bul- 
letin 93. 

Poultry Management as practiced at the Maine Station, 
Bulletin 100. 

Poultry Experiments, 1903-5, Bulletin 117. 

This bulletin (130) in addition to containing accounts of 
experimental work, supplements bulletins 100 and 117 by out- 
lining the methods of housing and handling the stock that have 
been adopted since these bulletins were issued—C. D. W.] 
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Tue INcuBATOR Housk AND POULTRYMAN’S RESIDENCE. 


Last fall the Station constructed an incubator cellar with a 
residence for the poultryman above it. The building is located 
conveniently near the poultry buildings and runs, and yet suffi- 
ciently removed to make it desirable as a residence. 

Living so handy enables the poultryman to be in close touch 
with his work during the incubating and brooding season. 
‘While the incubators are in operation he inspects them at 5 
o’clock in the morning and between 8 and g P. M. During the 
breeding period and while the chickens are on the range, it is 
desirable to have them liberated and fed as soon as they can 
see to eat in the morning, and not shut in at night until just 
before dark. This makes a long day for the caretaker, and the 
handy location of this house enables him to do his work more 
easily and satisfactorily. 

The incubator cellar is 30 feet square, inside measurements, 
and 7 feet deep in the clear. Its walls are of concrete material 
and the floor is cemented. Two large cellar windows are in 
each of the west, north and east sides, but none on the south, as 
the warmth of the sun, admitted by windows in that side, would 
be liable to raise the temperature of the cellar during the middle 
of the day. The 6 windows give good light for caring for incu- 
bators and handling the eggs. Broad shutters darken the room 
when the eggs are being tested. The building has 2 chimneys 
and each has 2 separate flues. One flue in each chimney con- 
nects with the house fires and the other ventilates the cellar 
through adjustable openings. The chimneys being warmed by 
the up-stair fires cause the ventilating shutes to draw and 
ventilate the cellar quite well. In addition to these ventilators, 
the double doors in the rollway have openings 10 inches square 
with adjustable slides, and when necessary they are used to give 
complete ventilation. In the mornings, when the lamps are 
being cleaned and trimmed, and the out-of-door temperature 
is normal, both of the rollway doors are left partially open so as 
to quickly remove the odors of the lamps. 

Thorough ventilation. and a full supply of clean air to the 
incubator cellar are imperative. The incubator room is large 
enough to accommodate 16 of the largest size Cyphers incuba- 
tors and leave space for passages between the machines for 
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caring for lamps, turning and testing eggs, and other necessary 
work. 

The house is one story and has 4 good well finished rooms, 
with lavatory and closet, on the first floor, and a large unfinished 
attic on the second floor. A shed for fuel and storage extends 
in the rear of the building and shelters the rollway entrance. 
The outside aspect of the building and its surroundings are 
attractive. 


BROoDER HOUSES. 


Portable brooder houses of several different sizes and styles 
of construction are in use, sufficient to accommodate 2,000 
chickens to maturity. The houses which have proved most sat- 
isfactory are built on shoes so they can be drawn near together 
for convenience in the brooding season, during April, May and 
June, and then to the grass fields for the range season. 

Fach of the houses accommodates 125 or 150 chicks from the 
time brooding commences until they are moved into winter 
quarters. They are large enough so the necessary work can be 
done comfortably in them. During rainy days, when the birds 
must be kept indoors, there is room for them, and they will not 
suffer seriously if the floors are generously covered with cut 
clover or chaff. The birds in them are safe at night from 
storms, and all thieves that walk on four feet, crawl, or fly. 

Such houses are almost indispensable to the person who 
raises few or many chickens. ‘Their use removes many of the 
obstacles that tend to annoy and defeat the chicken raisers. 

Bach house is 12 feet long and 7 feet wide. The front wall 
is 6 feet 2 inches high, and the back 4 feet 2 inches high from 
floor to roof, inside. This allows a full grown person to stand 
erect in the front part of the house. The two shoes on which 
it is built are 4 by 6 inches in size and lie flat. Their ends are 
chamfered on the under side so as to give them a sled runner 
turn. They are 14 feet long, and extend a foot outside of each 
end of the building. An inch auger hole slanting batkward, and 
outward, is bored through each end of the shoes.. For con- 
venience in moving the houses, a short chain with an eye bolt in 
each end, which can be slipped through the auger holes and 
keyed, is used. 

The floors are of 2 thicknesses of boards, breaking joints so 


_as to prevent the air from drawing through. The walls and 


104 MAINE AGRICULTURAL EXPERIMENT STATION. 1906. 


roof are boarded and the walls are covered with Red Rope 
Neponset, and the roofs with No. 2 Paroid Roofing material. 
A door 2 feet wide and 6 feet high is placed in the center of the 
front wall with a window on each side of it. Each window con- 
tains 6 lights of 10 by 12 glass in one sash. It is hinged at the 
top and turns out, like an ordinary storm window. It is either 
closely buttoned down, or held open at different spaces, by hooks 
of various lengths. The longest opening is a foot, which leaves 
the window slanting out at an angle sufficient to give plenty of 
fresh air in warm weather when both windows are open and the 
houses full of birds. The advantages of hinged, over sliding 
windows are, that in stormy weather, rains and winds do not 
beat in to wet or annoy the birds, and free ventilation is not 
interfered with. The windows are covered with wire netting 
on the inside. A slide door, a foot square, is made down at the 
floor, near each end of the front of the building, for the chicks 
to pass through. A temporary board partition about 15 inches 
high divides the building crosswise into halves. Two No. 4 
Peep-O’-Day brooders are used in each of these houses. They 
are put about 2 inches away from the back wall so as to allow 
the free passage of air to the intake openings in the sides of the 
brooders. They set about a foot away from each end of the 
building, and this space is filled in with an elevated platform 
and incline, which allows the chicks to go out’ through the 
brooder door and down a broad easy grade to the floor. 

The Peep-O’ Day brooders are all made alike, with the lamp 
door at one side and the chick door at the other. They are 
located so that the lamp doors are towards the middle of the 
building and about 4 feet from each other, which gives about 2 
feet between the lamp door and the temporary partition, suffi- 
cient room in which to attend to the lamps. 

The hinges to the brooder cover are changed, so as to bring 
them at the back, which allows the cover to turn up against the 
_ back wall out of the way. These portable houses are well made, 
of good material, and if the shoes are kept blocked up from the 
ground, they should last as long as other farm buildings. 

When they are drawn to the range for the warm season, they 
are turned back to the south, so that the sun may not shine in 
to the windows to heat the house and make it uncomfortable for 
the birds. Facing the north, the houses furnish good cool shelter 
during the heat of the day. 


a 
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The houses which the pullets occupy are blocked up about a 
foot and a half and the open space between the house and the 
ground gives cool shelter which the birds enjoy. The pullets 
do not trouble about going under the houses to spend the night, 
but the cockerels do, and we find it necessary to board around 
the cockerel houses and deny them the cool retreat. 

As the cockerels develop in September and: October, they 
become quarrelsome and there are bullies among them, at every 
house, that domineer over their mates during the day, and stand 
guard at the doors at dark. With such fellows in the way it is 
difficult getting the underlings into the house at shutting up time 
at night, if they have a chance to skulk under the building. 


Houskts FOR LAYING AND BREEDING HENS. 


Two styles of houses are in use at the Station. One is a 
thoroughly made double walled building, 16 by 150 feet in size. 
It is always kept above freezing by a water heater and a flow and 
return, two inch pipe, running the length of the building. This 
building was constructed with especial reference to comfort, 
health and productiveness. Small well made houses with single 
walls had formerly been in use, but they would get white with 
frost in cold weather, if shut up close enough so the birds did 
uot suffer from cold during winter nights. When the weather 
moderated, the white frost would change to water and the straw 
litter on the floor would become damp and clammy. The birds 
showed their dislike for the damp straw by keeping off from it 
as much as they could. Such houses were unsatisfactory, and 
so the large warmed house was built. It was a decided improve- 
ment over the cold ones, because it could be ventilated and the 
birds not, suffer with the cold. But it was not possible to secure 
sufficient ventilation, even though the house was moderately 
warmed, to prevent the presence of considerable moisture in the 
bedding. : 

Good yields of eggs were obtained from hens kept in that 
house and the losses of birds were not excessive. The hens 
showed, however, that they were not in the best condition by a 
little lack of color in comb, and energy in action. This house 
has not been abandoned and is highly prized for laying hens. 
Since breeding cockerels cannot be carried in the other houses, 
without danger of chilled combs, they are wintered in this 
warmed house until danger from chilling is past. 
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In seeking for some better system of housing the birds one of 
the small close houses, formerly used, was changed into an open 
house.» The building was 10 feet wide and 25 feet long. An 
opening 3 feet wide and 15 feet long was made close up under 
the plate, and was left open every day in winter, except when the 
snow or rain blew in. At night the opening was covered with 
a framed curtain made of cotton cloth. An elevated roosting 
closet along the entire length of the back of the building was 
made warm, by packing the walls with hay. A close fitting 
frame-cloth curtain shut them in at night. 

It did not freeze in the closet and the birds apparently did not 
suffer for lack of air. They seemed to enjoy coming out of the 
warm sleeping closet, down into the cold straw, which was 
never damp, as the whole house was open to the outside air and 
sun every day. ‘There were no shut off corners of the floor, or 
closet that were damp. ‘This building was used through three 
winters with 50 hens in it each year and did not have a sick bird 
in it. Nota case of cold or snuffles developed from sleeping in 
the closet with its cloth front, and then going directly down into. 
the dry straw, in the cold room, and spending the day in the 
open air. 

The birds laid as well as did their mates in the large warmed 
house. Their combs have been red and plumage bright and they 
have given every evidence of perfect health and vigor. While 
they are on the roosts, in bed, they are warm. They come down 
to their breakfasts and spend the day in the open air. Such 
habits of life seem to work equally well with brute or man. 

After having used this so-called Pioneer house one year, a 
house was constructed 12 feet wide and 68 feet long. Its front 
and back walls were 5 feet high and the roof was evenly divided. 
It was divided into 2 rooms, each 34 feet long. The elevated 
roosting closets extended along the entire backs of each room 
and they were constructed in the same mammner as the one in the 
Pioneer house. The partition between the 2 rooms was made 
of 2 inch mesh poultry netting. There were 4 openings in the 
front of the building, 2 in each room, equal distances apart. 
Each opening was 3% by 8 feet in size, fitted with frame cloth 
curtains, to be used only on winter nights and stormy days, in 
the same way that they were in the Pioneer’ house. These 
openings were put close up to the plates and came down to 
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within 114 feet of the floor. There were no glass windows in 
the building. 

This house was not satisfactory. There were currents of air 
from one end of the building to the other, even when there was 
little wind outside, and when the wind was high in winter the 
loose snow would be sifted in and distributed over a large part 
of the floor, dampening the litter and making life uncomfortable 
for the birds. The wire partition between the pens was replaced 
with one of close boards, and conditions were bettered; but each 
of the pens still had 2 openings, about 8 feet apart, and the same 
troubles from currents of air and siitmg snow continued, 
although somewhat lessened. One of the openings was closed 
by screwing glass windows on the outside. This left each oi 
the rooms with one opening and one large glass window. 

This change entirely corrected strong air currents through 
the building and sifting snow, except in heavy storms when the 
wind is strong from the south. Of course the large opening 
allows the wind to blow into the room, but as there is no outlet 
for if except where it came in, there are no drafts of air across 
the birds fo cause them to be uncomfortable and take colds. 

Another difficulty remained; the opening came down to 
within 1} feet of the floor, and the birds, sunning themselves 
on the floor or scratching in the litter, were in the direct course 
of the outside air as it came into the room and they tried to find 
shelfered corners where they might be more comfortable. On 
this account the width of the opening was reduced from 3% 
feet t0 2 feet by ceiling up the lower part of it. This gave a 
bulkhead 3 feet high, sufficient to protect the birds on the floor 
from the direct intiow oi out door air, and they were happy- 

One objection to this house still remains; its front wall is too 
low to allow room for a large opening, high enough so that the 
sun can shine in and back across the floor to the back wall dur- 
ing the short days in winter, when the sun runs low. This 
feature in construction, seems to be of the utmost importance, 
for dependence is had upon the sunshine and pure outside air, to 
keep the floor litter dry and the elevated roosting closet clean. 
The entire front of the roosting closet being open, leaves no dark 
comiers where the air and light cannot do their thorough 
cleansing. 

Experience with the house showed its several bad features. 
-On the other hand, the Pioneer house, which had been in use for 
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three years, gave great satisfaction, and the same general plan 
was adopted in the construction of a large house. 

This house, designated as House No. 2, was built three years 
ago. It is 12 feet wide and 150 feet long and is divided into 
20 feet sections. In each section, with its-floor surface of 240 
feet, 50 pullets have been wintered each year, most successfully. 

Two years ago another house was built on the same plan, 
except that it is 16 feet wide instead of 12. It is 120 feet long 
and consists of 4 sections or houses, each 16 by 30 feet in size. 
There is no separate walk through the building, but in the close 
board partition, separating the pens, are doors, hung with double 
acting hinges, which allow them to swing both ways, and close 
automatically, after the attendant passes through. Each pen 
has a floor surface of 480 feet and gives ample accommodation 
to 100 hens. All of the hens in these two open front houses, 
in flocks of 50 or 100, averaged laying 144 eggs each last year, 
and the birds were in excellent health. The front curtains were 
open all of the time every day, except the very stormiest in 
winter. 

While the same plan is common to all of these open front 
houses, the width has been increased in each succeeding one 
built. The first house was 10 feet wide, the second 12 feet, the 
third 16 feet in width. The laying and breeding house at 
Go-Well Farm, described on another page, is 20 feet wide and 
is more satisfactory than the narrower houses, because of 
economy in cost, and its greater housing capacity in proportion 
to its length, which reduces the labor required in caring for the 
birds, by having them in square rooms rather than in long 
narrow ones. 


ADDITIONAL OPPORTUNITIES FOR INVESTIGATION. 


The poultry plant at the Station is devoted to experiment and 
research work. ‘There are many questions relating directly to 
commercial poultry operations, that are left untouched because 
the Station plant was already taxed to its capacity. 

When the Go-Well poultry farm was established, last year, 
the opportunities were so good for studying poultry subjects on 
a purely commercial plant, where the entire energies of the 
place are devoted to this one business specialty, that arrange- 
ments were made with its owner which enables the Station to 
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study the practical application of many of its own findings on an 
extensive, intensive business plant. Some of the results thus 
far obtained are made a part of the present bulletin. 


GO-WELL FARM. 

Of the hundred acres of land comprising the farm, thirty 
acres immediately at, and overlooking the village of Orono was 
fallowed and tilled for a year, then seeded to clover and grasses, 
in order to bring it into good condition for poultry farming. 


The Barn and Incubator Room. 


A barn of the Shrever plank frame pattern, 40 feet square, 
with 22 feet walls, was erected over a dry basement which has 
a heavy stone wall on 3 sides. The ground slopes away from 
the building on the east side sufficiently so that the large doors 
and windows in that side of the basement, open out on to reced- 
ing ground, and renders the basement easy of access from a 
nearly level yard outside. 

In addition to the 2 windows of 12 lights each, of 10 by 14 
glass, in the east wall, the basement is lighted by 2 cellar win- 
dows in each of the 3 other sides. This gives a dry, well lighted 
room, 7 feet high and a little more than 36 feet square. It 
furnishes ample room for 24 of the largest Cyphers incubators, 
5 or 6 barrels of oil, work tables and wide passages among the 
machines. 

The windows on the exposed sides are shaded, when neces- 
saty, to protect from the warmth of the direct rays of the sun. 
During the spring months when the incubators are being used, 
the temperature of this room varies but little with changes in 
the weather outside. The first floor above the basement fur- 
nishes room for the storage of feed, machinery, appliances, and 
a general work room, while above it on the second floor, there 
was stored, last. season, 40 tons of hay. 


Brooder Houses. 


There are 40 brooder houses built on shoes, so that they can 
be easily drawn about the farm to clean land when necessary. 
In size and construction, they are like the houses described under 
the heading,—Brooder Houses,—on pages 103 and 104. 
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In addition to the 80 Peep-O’Day brooders in these houses, 
there are 8 Cyphers out door brooders in use. Six thousand 
chickens are being raised this season (1906). 


The Laying and Breeding House. 

During the summer of 1905 a laying house was built to accom- 
modate 2,000 hens. It is 20 feet wide and 400 feet long. It 
is on the same general plan as houses No. 2 and 3 at the Experi- 
ment Station. House No. 2 is 12 feet wide; house No. 3 is 16 
feet wide, and this one is 20 feet wide. The widths have been 
increased in the last 2 houses, as experience has shown the 
advisability of it. At first 11 was thought the houses should be 
narrow so they might dry out readily, but the widest house dries 
out satisfactorily as the opening in the front is placed high up, 
so that in the shortest winter days the sun shines in on the floor 
to the back. 

The economy in the cost of the wide house over the narrow 
ones, when space is considered, is evident. The front and back 
walls in the narrow house cost about as much per lineal foot as 
those in the wide house, and the greatly increased floor space is 
secured by building in a strip of floor and roof, running length- 
wise of the building. The carrying capacity of a house 20 feet 
wide is 66 per cent greater than that of a house 12 feet wide, 
and it is secured by building additional floor space only. The 
walls, doors and windows remain the same as in the narrow 
house, except that the front wall is made a little higher. Three 
sills which are 6 inches square run lengthwise of the house, the 
central one supporting the floor timbers in the middle. They 
rest on a rough stone wall, high enough from the ground so 
that dogs can go under the building to look after rats and skunks 
that might incline to make their homes there. The stone wall 
rests on the surface of the ground. ‘The floor timbers are 2 by 
8 inches in size and rest wholly on top of the sills. All wall 
studs rest on the sills; the front ones are 8 feet long and the 
back ones 6 feet 6 inches long. ‘The roof is unequal in width, 
the ridge being in 8 feet from the front wall. The height of 
the ridge from the sill to the extreme top is 12 feet 6 inches. 
All studding is 2 by 4 in size and the rafters are 2 by 5. The 
building is boarded with inch boards and papered and shingled 
with good cedar shingles on walls and roof. The floor is of two 
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Figure 12. Laying and breeding house at Go-well farm. See page IIo. 
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thicknesses of hemlock boards, which break joints well in the 
laying. 

The building is divided by tight board partitions into 20 sec- 
tions, each section being 20 feet long. All of the sections are 
alike in construction and arrangement. ‘The front side of each 
section has two windows of 12 lights of 10 by 12 glass, screwed 
on, upright, 2 feet 8 inches from each end of the room. They 
are 3 feet above the floor. The space between the windows is 
8 feet 10 inches long, and the top part of it down from the plate, 
3% feet, is not boarded, but left open to be covered by the cloth 
curtain when necessary. This leaves a tight wall, 3 feet 10 
inches high, extending from the bottom of the opening down to 
the floor, which prevents the wind from blowing directly on to 
the birds when they are on the floor. A door is made in this 
part of the front wall for the attendant to pass through when 
the curtain is open. A door 16 inches high and 18 inches wide 
is arranged under one of the windows for the birds to pass 
through to the yards in front. It is placed close down to the 
floor. A similar door is in the center of the back wall to admit 
them to the rear yard when that is used. 

A light frame, made of 1 by 3 inch pine strips and 1 by 6 
inch cross ties, is covered with 10 ounce white duck, and hinged 
at the top of the front opening, which it covers when closed 
down. ‘This curtain is easily turned up into the room where it 
is caught and held by swinging hooks until it is released. 

The roost platform is made tight and extends along the whole 
length of the room against the back wall. It is 4 feet 10 inches 
wide and 3 feet above the floor, high enough so that a person 
can get under it comfortably when necessary to catch or handle 
the birds. There are three roosts framed together in two 10 
feet sections. They are one foot above the platform and hinged 
to the back wall so they may be turned up out of the way when 
the platform is being cleaned. ‘The back roost is 12 inches from 
the wall, and the spaces between the next two are 16 inches. 
They are made of 2 by 3 inch spruce stuff, placed on edge, with 
the upper corners rounded cff. The roosting closet is shut off 
from the rest of the room by curtains, similar to the one 
described above. For convenience in handling, there are two of 
them, each 10 feet long. They are 3 feet wide and are hinged 
at the top so as to be turned out and hooked up. The space 
above this curtain is ceiled up and in it are two openings each 3 
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feet long, and 6 inches wide, with slides for ventilating the closet 
when necessary. There is a door in every partition, placed 5 
inches out from the edge of the roost platform. They are 3 
feet wide and 7 feet high; they are divided in the middle, 
lengthwise, and each half is hung with double acting spring 
hinges, allowing them to swing open both ways, and close. 

Ten nests are placed against the partition in each end of the 
-room, in two tiers. ‘They are of ordinary form, each nesting 
space being one foot wide, one foot high and 2 feet long, with 
the entrances near the partition, away from the light, and with 
hinged covers in front for the removal of the eggs. Each section 
of 5.nests can be taken out, without disturbing anything else, 
and cleaned and returned. In constructing the house it was 
designed to use these nests only the present year. The frame- 
work where they rest was arranged for the use of trap nests, 
the intention now being to install them at the end of the present 
year, in October. 

Troughs are used for feeding the mixtures of dry meals, shell, 
bone, grit and charcoal. The bottoms are made of boards 7 
inches wide; the ends being of the same width and 18 inches 
high. The back is of boards and the cover is of the same mate- 
rial and slopes forward sufficiently so the birds cannot stay on 
it. A strip 5 inches wide is nailed along the front edge of the 
bottom to make the side of the trough. Pieces of lath are 
nailed upright on the front, 2 inches apart, between which the 
hens reach through for the feed. A thin strip 2 inches wide is 
fastened to the front of the trough at an angle of about 45 
degrees to catch the fine meal that the birds pull out and would 
otherwise waste. They clear it up from this little catchall and 
so waste is mostly prevented. 

Two lines of 4 by 4 inch spruce are arranged as an elevated 
track above the doors. The track extends the entire length of 
the building and being faced with narrow steel bands on top, a 
suspended car is readily pushed along, even when heavily loaded. 
The platform of the car is 2 by 8 feet in size and is elevated a 
foot above the floor. All food and water are carried through 
the building on this car. The 10 iron baskets, into which the 
roost platforms are cleaned every morning,, are put on the car 
and collections made as the car passes through the pens to the 
far end of the building, 400 feet away, where the roost 


Figure 13. 


Interior of one section of curtain front house, 
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cleanings are dumped into the manure shied. As the car is 
pushed along, the guard at the front end comes in contact with 
the doors and pushes them open and they remain so until the 
car has passed through, when the spring hinges force them to 
close again. ‘This car is a great labor saver as it does away with 
nearly all lugging by the workmen. It has enabled one man to 
take good care of the 2,000 hens from November to March, 
except on Saturdays, when the litter has been removed and 
renewed by other men. 

At one end of the building there is a temporary food and 
water house for dish washing and scalding and where the car 
remains when not being used. 

There is a walk outside of the building extending along its 
entire front. It is 4 feet wide and is made of 2 inch plank; it 
is elevated 2 feet above the floor of the building, which allows 
the doors, through which the birds pass to the front yards, to 
be opened and closed without interference. "The door which 
opens out of each room through the curtain section, is above the 
outside walk and necessitates stepping up or down when passing 
through, which is not a very serious objection, as the door is 
used but little in the daily work, but mostly in cleaning out and 
renewing the floor litter. A guard of wire poultry netting, a 
foot wide along the outside of the walk, prevents the birds from 
flying from the yards up to the walk. The advantages of the 
elevated walk, over one on a level with the sill of the building is 
that it is unobstructed by gates, which would be necessary were 
the low walk used, to prevent the birds from passing from one 
yard to another. 

The yards conform in width to the 20 foot sections of the 
house and are 100 feet deep. The fence is 5 feet high and is 
made from 2 strips of 2 inch mesh No. 1g poultry netting. By 


using 2 strips of 30 inch width, instead of one strip of double 


that width, 2 strong lines of wife are brought in the middie and 
the liability of bagging is much lessened, while the-cost is not 
increased. 

To give free passage for teams, to near the door of the build- 
ing, openings 12 feet wide are left in the yard fences. They 
are 15 feet away from the front of the building, so that the road 
may not be obstructed by the snow which is liable to accumulate 
near the building. The frame fence sections, which fill in the 


‘openings during the summer, are quickly taken out and replaced 
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on cleaning days, and the delivery of bedding and worn litter 
back and forth, from wagon to buildings, is very directly made. 

Yards, similar to those in front, will be constructed in the rear 
of the building and by alternating their use it is hoped to keep 
them clean, and more or less covered with green plants. 


Packing and Shipping House. 

- A house 20 by 24 feet in size was made, in which to handle 
and pack the eggs for market. Its walls are packed with planer 
shavings, to prevent too great changes in temperature during 
extreme weather. It is well heated and lighted. The eggs are 
expressed to market when not more than one day old. The 
express company takes the shipments at the house daily and 
returns the emptys. 


Residence of Foreman. 


A neat four-room cottage house, finished and painted, was 
built for the foreman and his family. It has long distance tele- 
phone connections and in this way the foreman is within reach 
of the owner at all times. 

Every building on the plant is new, having been constructed 
for the special purpose of poultry business. ‘The equipment is 
also entirely new and uniform, only one kind and size of incu- 
bators, and one kind of indoor brooder being used, which 
relieves the operators of the annoyances which arise from the 
use of different kinds of machines. 


INVESTIGATION RELATING TO BREEDING TO INCREASE EGG 
PRODUCTION IN HENs. 


In 1898 the Maine Agricultural Experiment Station designed 
and constructed fifty trap nests and put them in use by the 
pullets kept that year. From time to time, the work has been 
extended until now 200 trap nests are in use by a thousand hens. 

By the trap nest it is possible to know the exact: daily work 
which every hen is doing. At the end of the year those that 
had laid 160 eggs, or over, were selected and saved for breeders. 
They were bred to males whose mothers had laid 200, or more, 
good eggs per year. No female has been used in the breeding 
pens, for six years, whose mother did not lay at least 160 eggs 
in her pullet year. No males have been used as breeders unless 
their mothers laid above 200 eggs per year. The breeding pens 
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are now filled with birds of both sexes, that have six generations 
of mothers and fathers before them, that were bred under these 
rigid rules of selection. 

The stock commenced with in 1898 had been laying about 120 
eggs each per year for several years, as shown by the flock 
records. During the last two years, the. hens have averaged 144 
eggs each, during their pullet year. There seems to be reason 
to conclude that the producing capacities of the hens have been 
increased by about 2 dozen eggs per year. Perhaps this increase 
is not all due to the selection and breeding. The dry feeding 
and open air housing, doubtless, have contributed to the 
improvement. But, reason about it as one may, the fact remains 
that not a drone or small producer, backed only by beauty of 
form, feature, or color has had a place in the breeding of these 
birds in any of the last 6 generations. 

The purpose of this work must not be misunderstood. The 
attempt is not to produce a stock of birds that shall average to 
produce 200 eggs per year. If by continued work a family of 
birds can be permanently established that with reasonable treat- 
ment, will yield 12 dozen eggs each per year in flocks of 100, it 
will be a matter of great consequence to the poultry industry. 
These yields are already being obtained in the Station flocks. 
There is no reasons why the stock should not yield as well in 
other hands, but in order for succeeding generations of birds to 
do so, it will be necessary to at least use male birds whose breed- 
ing has been based on performance. 

The question is frequently asked if the stock is not likely to be 
weakened by inbreeding, since male birds are not purchased 
from outside flocks. There is no reason to go outside for fresh 
blood. ‘This season there are 82 hens in the breeding pens, each 
of which has yielded 200 to 251 eggs in a year. The different 
matings made with so many birds makes easy the selection of 
only distantly related males and females when making up the 
breeding pens. The number of the breeding birds carried 
makes easy the avoidance of inbreeding, and this is strictly 
guarded against, as it is doubtful if the inbred hen has sufficient 
constitution to enable her tc withstand the demands of heavy 
ege yielding. 

During only one season, and then with but two small pens, 
have birds as closely related as first cousins, been bred together. 
Line breeding is followed; the matings being only with distantly 
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related birds. The birds are vigorous, of good size, and able to 
stand up under hard work. ‘They have good, large, yellow legs 
and yellow beaks. ‘They are well feathered and barred, but they 
are not bred for the fanciers or the show room, although there 
are many fine specimens in the yards. 

As evidence that the function of heavy egg yielding has 
become fixed in the stock, attention is called to the fact that 
many male birds have been sent out to farmers and breeders in 
this, and other states, with which to improve the egg yields of 
their flocks. The many voluntary statements, from the pur- 
chasers, telling of the early and heavy egg yields from the pullets 
gotten by these cockerels, is substantial testimony to the utility 
of the stock; and added to the known average increase of 2 
dozen eggs per bird for the hens in the Station flocks argue well 
for the breeding. 


OTHER METHODS OF SELECTING BREEDING STOCK. 


The only reliable method of selecting breeding stock is by aid 
of the data secured by the use of trap nests. It is, however, 
only investigators, large operators, and breeders who make a 
business of producing birds and eggs for breeding purposes, for 
sale, who can afford the equipment and expense of operating 
trap nests. Most poultrymen and farmers who carry small 
flocks are usually too busy to give the regular attention required 
by any reliable and satisfactory trap nest. They can better 
afford to buy the few males required each year from some one 
who makes breeding stock by trap nesting a specialty. 

There are one or two concerns that advertise to teach how to 
pick out the pullets that are to be good layers, and how to pick 
out the hens that have laid well. The price for the system is 
$10 by one of the concerns, with a bond of $1,000 to keep the 
secret. The warm friends of both systems tried them on some 
pens of trap nested birds at the Station with known records, and 
both parties went away sorrowing at the results of their work. 
Their systems were unknown to the writer but it does not mat- 
ter, for both were completely valueless as applied here. 

Two others came to show that it was not necessary to use trap 
nests. One claimed to be able to tell the laying capacities of 
pullets by the positions of the pelvic bones; while the other was 
sure he could tell the yields for the coming year, to within 8 or 
10 eggs, by the length and shape of the toe nails. Another was 
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sure that large combs are infallible indications of great egg lay- 
ing capacities. 

There are 80 birds in one yard at the Station each one of 
whom has laid from 200 to 251 eggs'in a year. So far as can 
be discovered, they differ from each other sufficiently to upset 
any theory of selection thus far put forward. One feature is 
common to all these hens. They all have strong constitutions. 


EARLY MATURITY INDICATIVE OF GOOD LAYING. 


A year ago last August and September, 29 pullets were selected 
on the range that were laying in the brooder houses, or about 
commencing doing so, as shown by their red combs, and their 
prating and following the caretaker about the field, talking about 
the things they were going to do, in true hen language, which is 
easily understood and not to be mistaken, by any one who knows 
chickens. These young birds were carried into the laying house, 
banded, and given the regular treatment for laying hens. 
Records were kept with each individual for 365 days forward 
from the day on which each one gave her first egg. 

Four birds died during the year, and the 25 remaining aver- 
aged laying 180 eggs each. Two of the 4 that died had done 
good work; one having laid 148 eggs up to July 30, and the 
other 150 up to April 7. Eight of the 29 birds laid over 200 
eggs each. The only poor layers in the lot were two of those 
that died; one laying 58 to March and the other 113 to June. 

The average production of all the pullets kept in the regular 
work last year was 144 eggs per bird. The average of 180 
made by this lot, and the small number of poor yielders in it, 
show the advantages of selecting the early layers for breeding 
purposes. Those selected were of the most forward pullets. 

To the farmers and small poultrymen who do not use trap 
nests, this plan of selecting the breeding females has much to 
commend it. The method is simple. ‘There is no secret about 
it. It is just common sense. Such pullets, bred to’males, pur- 
chased from some reliable breeder, who practices trap nest 
selection of his breeding stock, ought to improve the egg yield- 
ing capacities of the flocks. 

The table shows the individual records of these pullets, during 
the 365 days following the recording of their first eggs; and it 
also shows their yields up to the end of October,—the regular 
time of closing the year’s records. 
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This list includes all of the birds that were put into the test; 
showing those that died as well as those that continued through 
the year. 


Records of early maturing pullets. 
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GROWING THE CHICKENS. 


The chicks are allowed to remain in the incubator until they 
are about 48 hours old. They are then strong, steady on their 
legs and hungry. | 

The temperature under the brooder hover is kept between 95 
and 100 degrees during the first week; reducing it about 5 
degrees during each of the next three weeks. Great care should 
be exercised that the floor of the brooder does not get too warm. 
After they are 3 or 4 days old, they are taught, little by little, 
the road down, and out on to the floor, which is covered with 
half an inch of sand and an inch or two of dry cut clover, or 
clover leaves and chaff. 

The best method of feeding young chicks is at present a matter 
of some uncertainty. Many different kinds of food and differ- 
ent ways of feeding give good results. 

One condition appears to be imperative and that is, that the 
young things, until they are at least three weeks old, be not 
allowed to overeat. We have guarded against this by watching 
them closely and examining their crops for emptiness just before 
feeding time. This enables them to eat 4 good meals a day and 
be hungry at feeding time. Where regular full meals are given 
them they are allowed at the troughs only a short time. A long 
drawn out meal to enable them to clean up the dishes impairs 
their digestion, and ruin follows. 

Where small broken grains and meals are kept constantly 
within reach of the young things, either in the litter or small 
troughs, the crops never appear to be empty, neither are they 
ever crammed full as they are when fed at regular hours, and 
yet the birds live well and seem to thrive when they are within 
easy reach of food all of the time. 

_ At the present time the Station is studying young chick feed- 
ing closely, for it is the most difficult feature of the whole poultry 
industry. We can now give no better method than, that prac- 
ticed in raising the chicks during this and the last season, because 
by it few birds have been lost and good thrift has been secured. 

Infertile eggs are boiled for half an hour and then ground 
in an ordinary meat chopper, shells included, and mixed with 
about 6 times their bulk of rolled oats, by rubbing both 
together. This mixture is the feed for 2 or 3 days until the 
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little things have learned how to eat. It is fed sparingly, in 
the litter and sand, on the brooder floor. 

About the third day, they are fed a mixture of hard, fine 
broken grains, i. e., cracked corn, wheat, millet and pinhead 
oats, as soon as the birds can see to eat in the mornings. This 
is fed in the litter, care being taken to limit the quantity so they 
shall be hungry at 10 o'clock. Several of the prepared dry 
chick foods have been tested. They are satisfactory when 
made of good, clean grains without grit. The grit and char- 
coal can be supplied at less cost and must be freely provided. 

At 10 o'clock the rolled oats and egg mixture is fed, in tin 
plates with low rims. After they have had the food before 
them 5 minutes the dishes are removed and they have nothing 
to lunch on, except a little of the fine broken grain which they 
scratch for. At one o'clock the hard grains are again fed, 
as in the morning, and at 4.30 to 5 o’clock they are fed on the 
rolled oats and egg mixture, giving all they will eat until dark. 

When they are about 3 weeks old, the rolled oats and egg 
mixture is gradually displaced by a mixture made up of 2 
parts by weight, of good clean bran, 4 parts corn meal, 2 parts 
middlings or red.dog flour, 1 part linseed meal and 2 parts 
screened beef scrap. ‘This mixture is moistened just enough 
with water so that it is not sticky, but will crumble, when a 
handful is squeezed and then released. ‘The birds are devel- 
oped far enough by this time so that the tin plates are dis- 
carded for light flat troughs with low sides. 

The hard broken grains may be safely used all the way 
along and the fine meals left out, but the chicks do not grow 
so fast as when the mash is fed. There seems to be least danger 
from bowel looseness when the dry grains only are fed, and it 
is very essential that the mash be dry enough to crumble, in 
order to avoid that difficulty. Young chicks like the moist 
mash better than though it was not moistened, and will eat 
more of it. There is no danger from the free use of the 
properly made mash, twice a day, and being already ground 
the young birds can eat and digest more of it, than when the 
food is all coarse. This is a very important fact and should 
be taken advantage of, at the time when the young things are 
most susceptible to rapid growth. But the development must 
be moderate during the first few weeks. The digestive organs 
must be kept in normal condition by the partial use of hard 
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foods, and the gizzard must not be deprived of its legitimate 
work and allowed to become weak by disuse. 

By the time the chicks are 5 or 6 weeks old, the small broken 
grains are discontinued and the 2 litter feeds are wholly of 
screened cracked corn and whole wheat.. Only good clean 
wheat, that is not sour or musty, should be used. 


FINISHING THE BROILERS. 


When the chickens are about 9 or 10 weeks old, and the 
cockerels weigh a pound and a quarter to a pound and a half, 
the cockerels are put by themselves, into vacated brooder houses, 
100 to a house. Each house has a yard in front, about 12 feet 
square. They are fed on porridge, 3 times a day, in V-shaped 
troughs, with 4-inch sides. The porridge is made of 6 parts 
corn meal, 2 parts middlings, 1% part linseed meal and 2 parts 
beef scrap. Not having milk, it is mixed with tepid water. 
It is made thick enough so it will drop and not run, from the 
end of a wooden spoon. They are given all they will eat in 
half an hour, when the troughs are removed and cleaned. When 
the yards get dirty, they are bedded down with sand, straw or 
hay. The birds will stand this feeding for 2 or 3 weeks with 
good appetites. When they commence taking less food they 
are dressed for market and usually weigh about 214 pounds 
dressed weight. 


FOOD AND OTHER MATERIAL REQUIRED TO GROW CHICKS TO 
BROILER SIZE. 


To make broiler raising most profitable, warmed houses 
should be used and the birds raised early enough to be all 
marketed while high prices are obtainable. 

The Station does not make a specialty of broiler raising. 
The chickens are raised so as to obtain the pullets for egg 
laying. The surplus cockerels are disposed of by growing 
them rapidly and getting them off to market before they annoy 
the pullets. As the cockerels and pullets are raised together, 
and the cockerels only are finished and sold as broilers, it is 
not possible to state just how much of the food given to the 
flock has been eaten by the cockerels, as they were larger and 
evidently ate more per bird than the pullets did. The quan- 
tities of food eaten, aside from labor, have been accounted 
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for, in the work, and the records show that when the chicks 
that were hatched in April and May were 11 to 12 weeks old, 
the cockerels weighed about 2% pounds, dressed for market. 
Up to this time the cockerels and pullets had each averaged 
to eat 9 pounds of grain food, 1 pound of beef scrap and 4 
pound of grit. 

When the cockerels average 244 pounds dressed weight, 
the pullets of the same age averaged 134 pounds, and as there 
were equal numbers of cockerels and pullets in the lot, the 
average weight of all the birds at that time was 2 pounds. 
Five pounds of the grain and meat foods were required to 
produce a pound of dressed broiler, under the described con- 
ditions and practices. 

The material used in the production of a 2-pound broiler 
cost as follows: 


NOW| DSAROL LOOM ceveees Ay aero 1625, Gemts: 
Oil for incubating and brooding... 25 
Bees simcubated! warm iarta ci: 4.0 

Bah eau bia eee ate nels es eeeiea Nia oe 8 2.20 Ce nbse 


The labor involved in raising the chick and preparing it for 
market is not accounted for. The average prices received for 
each 2-pound broiler last June was 60 cents; July 50 cents, 
and August 40 cents. 


DEVELOPING THE PULLETS. 


When the cockerels are taken out for finishing, the pullets 
of the same age are moved to the grassy range, still occupying 
the same portable houses in which they were raised. At this 
time the method of feeding is changed, and dry food is kept 
by them constantly, in troughs with slatted sides and broad 
detachable roofs, so it may not be soiled or wasted. The 
troughs are from 6 to Io feet long, with the sides 5 inches 
high. The lath slats are 2 inches apart and the troughs are 
16 inches high from floor to roof. The roofs project about 
2 inches at the sides and effectually keep out the rain except 
when high winds prevail. 

The roof is easily removed by lifting one end and sliding 
it endwise on the opposite gable end on which it rests. The 
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trough can then be filled and the roof drawn back into place 
without lifting it. This arrangement is the best thus far found, 
for saving food from waste and keeping it in good condition. 
When dry mash is used in it there may be considerable waste 
by the finer parts being blown away. When used for that 
purpose it is necessary to put it in a sheltered place out of the 
high winds. 

In separate compartments of the troughs, they are given 
cracked corn, wheat, oats, dry meal mixture, grit, dry cracked 
‘bone, oyster shell and charcoal. The dry meal mixture is of 
the same composition as that fed to the laying hens, described 
on page 125. The troughs are located about the field in suffi- 
‘cient numbers to fully accommodate all of the birds. 

The results of this method of feeding are satisfactory. The 
labor of feeding is far less than that required by any other 
method followed. The birds do not hang around the troughs 
and over-eat, but help themselves, a little at a time, and range 
off, hunting, or playing and coming back again, when so 
inclined, to the food supply at the troughs. There is no rush- 
ing, or crowding about the attendant, as is usual at feeding 
time, where large numbers are kept together. 

For the last 7 years we have gotten the first eggs when the 
pullets were from 4 months and to days, to 4 months and 20 
days old. There is some danger of the pullets getting devel- 
oped too early, and commencing laying too soon for best 
results, under this system of feeding. In order to prevent 
‘such conditions, the houses should not be located too close 
to each other, or to the feed troughs, and’a large range should 
be given them so they may be induced to work, which they 
will do, if given the opportunity early after their removal to 
the fields. Should the birds show too great precocity, and 
that they are liable to commence laying in August, the supply 
of cracked corn in the feeding trough is reduced, or taken 
away altogether, which causes them to eat the wheat, oats 
and dry meal instead, and they continue to grow and develop 
without getting too fat and ripe. 

During the last days of October it is our practice to move 
the pullets into the laying house. 
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COST OF PULLETS RAISED FOR LAYERS. 


Last season 2,000 pullets were raised for layers and the 
following materials were used in producing each one: 


28 pounds of grain, meal and scrap, costing.. 44.5 cents. 
34 . cracked bones yh vai) steerer Tyas 
Ve i OVSterohellyva sw crm aeeteee ene MOIS 
24 vi Wicas@rystaliGrith: pe eee rere 1.25 
erry “ e 
yy, Charcoalercr. irre) «ort iaverers io AvenepeeRS a5 
TD ueDittsvorayOtleyacc.cn Hh cnt) iafememeoeneleneds eyotensi sve es 2735 
BWC OOS Gee a cele os eh lated Be Bi tlhs sale a coy eee 4.0 
54.5 cents. 


Before they were moved into winter quarters, many of them 
were laying in the brooder houses, and the eggs from them at 
that time had sold for a hundred dollars. 


FEEDING THE HENs. 


For many years warm mashes made from mixtures of different 
meals, sometimes with the addition of cooked vegetables, were 
given to the hens every morning during the winter season and 
in warm weather mashes of similar composition but mixed with 
cold water were fed. The hens seemed to like mashes made in 
this way better than anything except corn, and if fed anywhere 
near enough to satisfy their appetites, they would load them- 
selves with food and then sit down in idleness durng the early 
part of the day. They were not willing to scratch in the floor 
litter for the wheat, oats and cracked corn that had been buried 
there for them. 

The losses of hens from what appeared to be the system of 
feeding, caused the change of the time of feeding the mash, from 
morning until near night, and giving the cracked corn, wheat 
and oats, in the litter, in the morning and near noon. 

These changes resulted in the better health and productiveness. 
of the birds, but the crowding for the mash at feedng time and 
the hurried filling of their crops to repletion even near bed time, 
did not argue for the best. 

Several different plans of feeding were compared by testing 
them for a year and finally the moist mash was abandoned 
altogether. The present system of feeding has been practiced 
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here for two years and is regarded as the best method thus far 
used. The dry meal mixture is composed of the same materials, 
in the same. proportion as the moist mash was, but the method 
of feeding it is different. It is kept within reach of the birds 
at all times, but they never stuff themselves with it, either 
because they do not fear an exhaustion of the supply by their 
competing mates, or else it does not taste so good to them as to 
cause them to eat of it to repletion. Yet they appear to eat 
enough of it. It is rich in the materials from which hens make 
eggs. Hens that lay many eggs must be generously nourished. 
In the changes in feeding made here, it was not the quantity or 
composition of the ration that was altered, but the feeding habits 
of the birds. 

It is not proven that our present system for feeding is the only 
correct one. Some other methods may be better, but at the 


present time it is giving excellent satisfaction with Plymouth 
Rocks. 


DRY FOODS ONLY. 


Early in the morning for each 100 hens, 4 quarts of screened 
cracked corn are scattered in the litter, which is 6 or 8 
inches deep on the floor. This is not mixed into the litter, for 
the straw is dry and light and enough of the grain is hidden 
so the birds commence scratching for it almost immediately. 
At 10 o'clock they are fed in the same way, 2 quarts of wheat 
and 2 quarts of oats. This is all of the regular feeding that 
is done. 

Along one side of the room is the feed trough, with slatted 
front. In it is kept a supply of dry meals mixed together. 
This dry meal mixture is composed of the following mate- 
falls, iviz. : 

200 lbs. good wheat bran, 

100 lbs. corn meal, 

100 lbs. middlings, 

100 Ibs. gluten meal or brewers’ grain, 
100 lbs. linseed meal, 

100 lbs. beef scrap. 

These materials are spread on the floor in layers one above 
-another and shoveled together until thoroughly mixed, then 
kept in stock, for supplying the trough. The trough is never 
- allowed to remain empty. The dry meal mixture is constantly 
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within reach of all of the birds and they help themselves at 
will. 

Oyster shell, dry cracked bone, grit and charcoal are kept 
in slatted troughs and are accessible at all times. A moderate 
supply of mangolds and plenty of clean water is furnished. 
About 5 pounds of clover cut into inch lengths is fed dry, 
daily to each 100 birds, in winter. When the wheat, oats and 
cracked corn are given, the birds are always ready and anxious 
for them and they scratch in the litter for the very last kernel, 
before going to the trough where an abundance of food is 
in store. 

It is very evident that they like the broken and whole grains 
better than the mixture of the fine, dry materials; yet they by no 
means dislike the latter, for they help themselves to it, a 
mouthful or two at a time, whenever they seem to need it, 
and never go to bed with empty crops, so far as noted. They 
apparently do not like it well enough to gorge themselves with 
it, and sit down, loaf, get over-fat and lay soft-shelled eggs, 
as is so commonly the case with Plymouth Rocks when they 
are given warm morning mashes in troughs. 

Some of the advantages of this method of feeding are that 
the mash is put in the troughs at any convenient time, only 
suarding against an exhaustion of the supply, and the entire 
avoidance of the mobbing, that always occurs at trough feed- 
ing, when that is made the meal of the day, whether it be at 
morning or evening. There are no tailings to be gathered 
up or wasted, as is common, when a full meal of mash is given 
at night. The labor is very much less, enabling a person to 
care for more birds than when the regular evening meal is 
given. 5 

The average amounts of the materials eaten by each hen 
during the last year are about as follows: 


Grain and the mealljmixtures 2. go.o pounds. 
@yster schell eer raveria. re ceemerce 4.0 pounds. 
Diyacrackedmbonesm rere mmr: 2.4 pounds. 
Gitte ceo cole arate ncn ate 2.0 pounds. 
@hareoal yar 2. Mane e eng nS rie eee 2.4 pounds. 
Glovers Wee Ree inete Mera Maney oa tape 10.0 pounds. 


These materials cost about $1.45. 
The hens averaged laying 144 eggs each. 
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SUCCULENT FOODS AND CLOVER. 


Succulent foods are supplied to all birds, each day through- 
out the year. The double yards allow the birds to gather 
green grass, young oats, rye or rape for themselves during 
the growing season, as they are turned from the worn run to 
the fresh ones, when the supply of green plants is eaten off. 
If the sod is much broken, or the plants injured so they will 
not spring up and cover the surface with green again, the 
vacated yards are cultivated and reseeded heavily. 

When buildings are new and the runs are fenced in from 
land with a good sod on it, the yards may last a year or two 
without the sod being used up, but unless they are large, it 
will soon be necessary to cultivate and reseed, if they are 
depended upon to furnish green food. The yards, 20 by 100 
feet, are large enough so that there is room for a single horse 
to work comfortably in them. It is questionable whether it 
might not be more economical to construct only single yards 
_ for exercise, and feed the hens daily on green food, which 

could be raised on rich land, handy by. Probably less labor 
would be required to raise the green food in the fields than 
in the yards, but the labor of cutting and carrying it to the 
birds would be considerable. 

For green food during winter and spring mangolds are 
used. They are liked by the birds and when properly har- 
vested and cared for remain crisp and sound until late spring. 
They are fed whole, by sticking them on to projecting nails, 
about a foot and a half above the floor. Care must be exer- 
cised in feeding them, as they are laxative when used too 
freely. On the average about a peck per day to Ioo hens, 
can be safely used. They would eat a much greater quantity 
if they could get it. 

A 4 months’ feeding test, extending from January 1 to 
April 30, 1906, in which mangold wurzels were compared with 
cut clover, has just been completed. Two lots of’ hens, each 
consisting of 100, were kept under similar conditions, both 
lots being fed as described on page 124, except that one lot 
had about 17 pounds of mangolds each day and no clover; 
while the other lot received no mangolds, but were given 5 
pounds of clover leaves and heads, gathered from the feeding 
floor in the cattle barns. Both lots of birds had new beds of 
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oat straw every week. The too birds eating the mangolds 
averaged laying 63.9 eggs each, during the 4 months. The 
100 birds eating the clover, averaged 59.6 eggs during the 
same time. The slight difference between the yields of the 
two lots can hardly be regarded as indicating greater value 
for the mangold ration. 

The vigor and apparent healthfulness of the two lots were 
‘equally good. In the general feeding both mangolds and 
clover are used daily. Formerly it was thought necessary 
to steam, or wet the clover with hot water in order to get good 
results from it. It is now cut and fed dry, in the bottom of 
cement barrels, cut off about ten inches high. About 5 pounds 
are eaten daily, by 100 hens, with very little waste. Appar- 
ently as good results are gotten from it as when it was scalded; 
the labor of preparation being very much lessened. 


Time REouIRED TO EsTaBLISH FERTILITY IN THE EGGS OF 
Hens WHEN First MATEpD. 

Fifty Barred Plymouth Rock hens, one year old, that had 
been laying well throughout the preceding winter and spring, 
and had been kept away from male birds since they were 12 
weeks old, were mated with cockerels and their eggs incubated, 
to determine how soon after introducing male birds into. pens 
of virgin hens, the eggs may be sufficiently fertilized for incu- 
bating purposes. 


Table showing the results of incubating the eggs from 50 hens 


during the first 7 days oj mating. 
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Three cockerels were put into the pen at 6 A. M. June 23 
and the eggs collected and marked at 9 A. M., 12 M.,\3 P. M. 
and 6 P. M. during that and the days following. 

Incubation showed all eggs laid June 23 to be entirely 
infertile. Three eggs collected at 9 A. M. June 24 showed 
weak fertility, Four eggs collected at 12 M. of that day 
showed weak fertility, and two eggs collected at that hour 
were so strong in fertility that the embryoes in them developed 
to about the eighteenth day. In a previous test, reported in 
Bulletin 79 oi this Station, two chicks were hatched from the 
eight eggs laid on the second day of mating. 

On June 25th, the third day the birds were mated, they laid 
21 eggs and from them to chicks were hatched out. The 
fourth day oi mating did not show as good results, the 18 eggs 
yielding but 4 live chicks. During the fiith day of the mating, 
ihe 50 hens laid 31 eggs and they yielded 17 chicks. On the 
sixth day they laid 32 eggs and 16 chicks were hatched out, 
and on the seventh day the 26 eggs laid, yielded 15 chicks. 

These results show that the eggs laid during the days imme 
diately following the fourth day oi mating, yielded rather 
more than 50 per cent of good chicks, which is about the 
percentage usual in the general incubation work here, which, 
however, is done earlier in the season, when conditions are 
supposed to be not as favorable. 


HATCHABILITY OF THE EGGS FROM THE SAME HENS DuRING 


Ten ConsecutivE Monvrss 


work is the large number of eggs incubated, which do not 
yield chicks. Formerly when the hens lived in warm houses 
im winter and part of their food consisted of moist mashes, 
sometimes not more than a fourth of their eggs yielded live 
chicks. For the last 2 years the average of chicks hatched 
from the eggs laid by the hens in February and March, has 
been at the rate of one chick to about 2 eggs, and for those 
laid during April, less than 2 eggs have been required to yield 
a chick. 

It is hoped that means may be devised by which the present 
wastes may be reduced, even where chicks are raised in large 
numbers. In order to study the haichability of the eggs from 
the same lot of hens, through their first laying year, a pen 

10 
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of 50 pullets was set apart for the purpose. They were hatched 
late in May and commenced laying in October, continuing 
laying moderately, through November and December. The 
50 birds were mated in November with 2 cockerels, that did 
not quarrel, and these matings continued through the 10 
months test. 

Three of the 50 died and did not do a full years’ work, and 
7 others laid irregularly and are not considered in the data 
given below. 


The hatchability of eggs from the same forty hens each month 
from January to October. 


RESULTS OF INCUBATING THE 
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During the first 10 days in January, all of the eggs laid by 
the 40 birds were saved and incubated and the results noted. 
The same was done through the first 10 days of each succeed- 
ing month, ending with October. All of the eggs laid during 
the several 10-day periods, were incubated, none were rejected 
because of lack of size, irregular shape, or defective shells, 
as would have been done in ordinary selection. This, of 
course, reduced the percentages of hatchable eggs in all the 
periods. The results are given in the accompanying table. 
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The most impressive feature of the table is the per cent of 
chicks hatched from the July, August and September eggs. 
The hens had averaged laying 16.6 eggs each, per month, for 
the 5 months ending with June. July and August were warm 
months; the egg yields were lessened, and many of the birds 
were in partial moult, yet the eggs of July yielded 58 chicks 
per hundred, and those of August, 54 chicks. From this test 
there appears no support of the theory, that long continued 
laying reduces the chick-producing capacities of the eggs. 

Every egg in the experiment was marked as laid, and its 
behavior in the incubator noted. Perhaps the data secured 
from the pen of 4o hens, considered collectively, is as valuable 
as though the histories of each hen’s eggs were traced, indi- 
vidually for the 10 months. 


THE Errects oF LONG AND SHortT MATINGS UPON THE 
CHICK-PRODUCING CAPACITIES OF EcGs. 


As a matter of convenience for many years past our breeding 
pens have been made up in November. The expense and diffi- 
culties of providing roomy pens for the cockerels, separate 
from the hens, have been the reasons for so doing. It has 
been easy to see, when the two sexes have been together for 
several months, that the hens have suffered from the too 
constant attentions of the cockerels. They have given evidence 
of this by their somewhat worn condition and loss of feathers 
from backs and necks, as compared with their sisters, in other 
pens, where there were no cockerels. The egg yields were 
no less in the mated, than in the unmated pens, and to appear- 
ances the eggs were of as good size in one class as the other. 

However that may be, it has been a mater of serious question 
whether the eggs laid by hens that had been mated so long, 
with cockerels that had 3 or 4 months’ service, were in as good 
condition for chick yielding as those from freshly mated males 
and females. 

On the first of last November, 15 pens of pullets were set 
apart for breeding purposes. The birds were hatched between 
April 1st and May 14th, and had not been with cockerels since 
they were 12 weeks old. Nine of the pens were mated Novem- 
ber 25th by putting 6 cockerels into each pen of Ioo pullets. 
They all ran together and mated at will, until February 24th, 
when the 6 cockerels in each pen were divided into 3 lots, of 
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2each. Each lot of 2 cockerels was allowed in turn a half day’s 
freedom, one lot being shut up, and another lot liberated at noon 
and night, each day. When not at liberty, each 2 cockerels were 
in coops, 2% by 6 feet in size, in company with about half the 
broody hens of the pen. The coops were light and the birds on 
the floor were in plain sight of the prisoners at all times. 

The other 6 pens of females were kept separate from the 
“males until February 24th, when they were mated with brothers 
of the cockerels employed in the 9 pens described above. The 
cockerels and pullets in the 6 pens were fresh, never having 
been in service. The 6 cockerels assigned to each pen were 
divided into lots of 2, and each lot given their liberty, alter- 
nately, just as they were in the first 9 pens. 

The saving of the eggs for incubation was begun March 2, 
6 days after regular mating commenced. The eggs were saved 
from each lot until March 17th, when they were incubated 
under similar conditions. From the pens where the males and 
females had run together all winter, 3,240 eggs were incubated 
and 1,529 chicks hatched out, an average of about one chick 
from 214% eggs. From the pens where the males and females 
had not been together until the breeding season commenced 
on February 24, 2,160 eggs were incubated, and 1,075 chicks 
hatched out,—an average of two eggs being required to yield 
one chick. 

These slight differences in results should not be interpreted 
as meaning that there are advantages in the short, over the 
long matings, for so small differences are liable to show in 
any pens of birds, however treated. Much more marked differ- 
ences in results would be needed, to indicate that the running 
together of both sexes, at will, during several months prior 
to the breeding season, is detrimental to the chick-producing 
capacities of the eggs. 

While the results of this test may not be convincing, the 
1,500 birds employed and the large number of eggs incubated, 
with the satisfactory average yields of a chick from 2 eggs, 
does furnish data sufficient to remove scruples regarding the 
fitness of long-mated birds for breeders. 


INDIAN CORN AS A FOOD FOR MAN. 
LL. Ho. Merrrinr. 


Among the benefits which accrued to civilized man through 
the discovery of the New World, the acquisition of Indian corn 
must be considered as one of the greatest. Its excellence seems 
to have quickly impressed itself upon the early settlers, and the 
history of the American Colonies was from the first closely 
identified with this grain. Since corn is not only a native of 
the Americas but has been cultivated by the Indians and natives 
of Central and South America for 20 centuries or more, it is not 
strange that it was found to be admirably adapted to the climate 
and needs of this quarter of the globe. The alacrity with which 
it was adopted by the settlers was in itself sufficient tribute to its 
excellence. It seems to have been the only food plant cultivated 
by the Indians, and so exclusively was it grown that the word 
corn, which formerly signified any cereal food grain, soon lost 
its original meaning and came to be applied exclusively to Indian 
corn, although the wider use of the word is still retained in Eng- 
land. It was a long time before this grain ceased to be the 
most important of our food cereals; indeed, it is scarcely a cen- 
tury since wheat has assumed the leading place to which its 
superior bread-making qualities entitle it. 

Although Indian corn now occupies the second place in 
importance among the cereals which in this country serve as 
food for man, it far exceeds wheat in the size and value of the 
crop produced. In 1611 the James River settlement. had 30 
acres of corn under cultivation. In 1621 the Massachusetts 
Bay colony boasted 20 acres devoted to the same crop. In 1905 
there were in the United States 94,000,000 acres in corn, and 
the crop attained the almost incredible size of 2,707,993,540 
bushels, with a value of $1,116,696,738. In the same year 
47,854,079 acres were given up to wheat, and the crop was 
692,979,489 bushels, worth $518,372,727. The acreage of corn 
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was double that of wheat, and the value of the crops was in 
about the same proportion. 

It is difficult if not impossible to grasp the full significance 
of such figures as these. Perhaps the imagination might be 
assisted by supposing the whole State of Maine one immense 
corn field. It would require more than 4 such fields to equal 
the area mentioned. If the product of this vast tract were put 
in bushel baskets, and these baskets could be arranged in a line 
upon the equator, allowing 18 inches to a bushel, the line would 
extend around the earth 30 times, and would furnish 30 bushels 
of grain to every man, woman and child in the United States. 

Of course but a small fraction of this amount is utilized as 
human food. ‘There are no reliable statistics to show how much 
is thus consumed, but it is doubtful if it exceeds one bushel in 
50 of the total crop. Its use today is much more general in the 
South than in New England, where for the most part it is eaten 
only at irregular intervals as brown bread, johnny-cake, or 
occasionally as hominy. The colonists, following the example 
of the Indians, ate parched corn, either entire or in the form of 
a coarse meal. The virtues of this latter preparation, known as 
“nocake,” have been highly extolled, and it seemed to fill the 
high position now occupied by the predigested cereal breakfast 
food. Other dishes which found favor with the colonists, com- 
posed wholly or in part of corn, were hominy, hasty pudding, 
johnny-cake, brown bread, pone, samp and succotash, the last 
consisting of green corn cooked with beans. Although wheat 
has so largely replaced corn, it may be questioned whether we 
can not profitably make a fuller use of the cereal which seemed 
to conduce to both the physical and intellectual vigor of our 
forefathers. 


RELATIVE COMPOSITION OF THE CEREAL GRAINS. 


A statement of the comparative value of our foods requires 
the use of certain terms which may be briefly explained here. 

Protein. Under the general name protein we include a num- 
ber of bodies all of which contain nitrogen and most of which 
belong to the class known as proteids. ‘These bodies possess a 
peculiar value in that they are absolutely necessary in our foods 
and cannot be replaced by any other class of compounds, 
although they may themselves replace to a large extent the fats 
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and carbohydrates. ‘The fleshy part of the animal body consists 
largely of protein which can be formed only by the protein of 
the food. Hence the protein bodies are frequently spoken of as 
“flesh formers.” As examples of protein may be mentioned the 
gluten of wheat, the curd of milk, and the white of eggs. 

Fats or ether extract. Nearly all our foods contain a variable 
amount of fats and oils. ‘These are readily soluble in ether 
which is usually employed in the chemical laboratories to remove 
these bodies. Since the ether also dissolves other bodies which 
may be present in small quantities, the term “ether extract ” 
is frequently employed as a more exact term, though the shorter 
term “ fats” is often used as being the more convenient. While 
these bodies possess great value as foods, they may be dispensed 
with, since the animal is able to form fats from both protein 
and carbohydrates. Fats are most abundant in the animal king- 
dom, although very few vegetable foods are entirely free from 
them. 

Carbohydrates. ‘These bodies are by far the most abundant 
in the vegetable kingdom, the amounts in our animal foods being 
too small to call for notice. The term includes the sugars and 
starches and also the woody matter of plants, or cellulose. The 
sugars are very readily digested as are the starches when prop- 
erly cooked. The cellulose in the older plant tissues is not 
easily digested by man. This hardened cellulose constitutes 
the “crude fiber” of the chemist. The term nitrogen-free 
extract is often used to denote all the carbohydrates less the 
crude fiber. 

Heat of combustion. The protein, fats, and carbohydrates, 
so far as they are digested, are all oxidized or burned in the 
animal body with the production of heat and body energy. The 
protein is not fully oxidized in the body, but produces, pound 
for pound, as much heat and energy as the carbohydrates. The 
fats are the greatest heat producers, yielding weight for weight, 
24 times as much energy as the protein or carbohydrates. The 
heat of combustion of a food material is the heat produced by 
its oxidation. The energy thus developed is measured by 
calories, a calorie being the amount of heat required to raise 
one kilogram of water through one degree C., or about one 
pounds through four degrees F. 
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The ash or mineral matter of a food is what remains behind 
after the oxidation is complete. Being already fully oxidized 
it can furnish no energy, although the ash constituents may be 
absolutely essential to the animal. 

In the table below is given the average composition of the 
principal cereals used for food. The analyses are quoted from 
Bul. 13, Part 9, Bureau of Chemistry, U. S. Department of 
Agriculture. With the exception of the rice, the analyses 
represent American grown grains. 


Average composition of cereal grains. 
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Barley, unhulled.............. 10.85 11.00 2.25 3.85 69.55 2.50 1735 
MIVCTAMECOMNMsrrcereieeiceieeciotine 10.75 | 10.00 4.25 Naty yeaa) 1.50 1799 
Oats, unhulled ................ 10.00 | 12.00 4.50 | 12.00 | 58.00 3.50 1791 
Rice Whwlledieyyer iter veelseeiee 12.00 8.00 2.00 1.00 | 76.00 1.00 1716 
IRV. Wetaceratcleroisiaicleteleisiove siete aie tenee 10.50 | 12.25 1.50 2.10 | 71.75 1.90 1743 
WHERE cies cli uietsiesteaseyoie retest 10.60 | 12.25 1.75 2.40 | 71.25 1.75 1750 


* Calculated. 

From an inspection of the table it will be seen that of the six 
cereals considered, corn ranks fifth in the amount of protein 
which it contains, carrying only about four-fifths as much pro- 
tein as wheat. On the other hand, with the single exception of 
oats, it contains far more fat than the other cereals and two and 
one-half times the quantity found in wheat. It is compara- 
tively poor in fiber and ash, but leads in the heat of combustion, 
a fact that is due to the large proportion of fat which it carries. 

Since the cereals are purchased for the most part in the form 
of flours or meals, comparisons based upon the relative compo- 
sition of these products would be more valuable than those just 
made. In most of the digestion experiments carried out at this 
Station, Pillsbury’s Best flour and a granulated corn meal have 
been used. In the following table the composition of these 
materials is compared with that of the original corn, with hom- 
iny, and also with meal prepared by the old process, still used 
in some sections of the country. 


INDIAN CORN AS FOOD, FOR MAN. 137 


Average composition of corn products used in digestion experi- 
ments compared with wheat flour. 
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GORA soododsac dee eee 10.75 10.00 4.25 1.75 livia 1.50 1796 
LEIOWAINAY ‘odoogoddnOnAbeRaoee 10.96 9.44 67 37 78.24 «ou 1808 
Corn meal, unbolted...... 10.30 7.50 4,20 65.90 1.20 1544 
Corn meal, bolted ........ 11.60 8.40 4.70 74.00 1.30 1728 
Granulated meal.......... 11.79 | 8.50 7298 46 Tous) -48 1734 
Granulated meal.......... Uogd 8.69 1.92 -40 80.72 -50 1825 
Wheat flour ............... 11.09 | 11.37 1.33 a3 75.44 64 1771 


The corn meal formerly found upon the market consisted 
merely of unbolted ground corn, the composition of which was 
practically identical with that of the grain from which it was 
prepared. Such meal was commonly sifted before it was used, 
the bran and other coarse particles being thus removed. While 
such meal may still be found upon the market, being extensively 
used as food for stock, that used as a food for man is generally 
bolted before the meal leaves the mill, the offals or bran being 
sold as cattle food. Since the fat or oil, so abundant in corn, 
is confined largely to the germ, and since the oil is peculiarly 
subject to changes resulting in rancidity, the presence of the 
germ is predjudicial to the keeping qualities of the meal. This 
has lead to the production of the so-called granulated corn meal, 
obtained by the use of roller-mills. Instead of reducing the 
kernel to the desired fineness by a single operation; it is first 
crushed by a machine known as a degerminator which so loosens 
the germ and hull that they may be removed before the final 
grinding. It is evident that the composition of the product 
thus obtained will differ in several very important respects from 
that previously described, being poorer in fat, through loss of 
the germ, and also poor in crude fiber or woody matter, which 
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is found for the most part in the rejected outer coating or the 
bran. These differences are well shown in the above table. 
In the manufacture of hominy the germ is also removed, with 
marked effect upon the proportion of fat in the product. It will 
be noted that in the manufacture of both hominy and granulated 
corn meal two-thirds or more of the ash constituents are 
removed. While small amounts of these salts play a very 
important part in the animal economy, there is reason for beliey- 
ing that the most of our foods carry them in such large excess 
that the removal of a part of them in this case is no cause for 
uneasiness. 


DIGESTIBILITY OF CoRN PRODUCTS. 


The statement has been made that corn meal is less digestible 
than wheat flour; that our forefathers ate corn rather than 
wheat from necessity, and digested it because they could; 
whereas the present less stalwart generation digests corn less 
readily, and finding a better cereal at hand is wise in eschewing 
the first. As a part of the work of the nutrition division of the 
Office of Experiment Stations a number of digestion experi- 
ments with corn have been carried out at this Station. The 
reader is referred to a later publication of that office for details 
of this investigation. Only the general results with a brief 
outline of the methods employed are given here. The experi- 
ments were performed with human subjects, and were continued 
for periods of 6 days each. During this period each subject 
received daily weighed amounts of food of known composition. 
The feces corresponding to the food eaten were collected and 
analyzed. In similar experiments with cattle it is usually 
assumed that the difference in composition between the food 
and the feces proceeding from the same represents that part of 
the food which is utilized in the body; in other words, that the 
feces consist only of undigested food. In point of fact, this is 
not strictly correct, since we know that the feces consist not 
only of undigested food, but contain also small amounts of 
waste matters resulting from the natural wear of the body 
together with certain secretions, known to the physiological 
chemist as metabolic products, which have found their way into 
the intestines and have not been entirely reabsorbed, and which 
thus contribute to the volume of the feces. Sometimes, espec- 
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ially when the amount of food eaten is small, the error thus 
introduced is too large to be ignored, particularly in the case of 
the protein. Several methods have been devised for correcting 
this error so far as it affects the protein, and such a correction 
has been applied in the results quoted beyond. 

The corn products used in these experiments were hominy 
and granulated corn meal. The first was cooked in the usual 
manner and was eaten in one experiment with cream and sugar, 
in another experiment with a mixed diet, including bread, meat, 
canned peaches, butter, and sugar. The corn meal was eaten 
in the following forms: 1. Hasty pudding. 2. Johnny-cake. 
3. Brown bread. 4. Hoe-cake. The hasty pudding was pre- 
pared by stirring the meal into salted water and cooking in a 
double boiler. In both johnny-cake and brown bread equal 
weights of meal and flour were used. The formulas used 
follow: 


Formulas for johnny-cake, brown bread and hoe-cake. 


Johnny-cake 
Brown bread 
Hoe-cake. 
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The brown bread was steamed in tin cans made for the pur- 
pose, somewhat conical in form, and provided with covers. 
Four loaves were cooked at once, the cans being immersed to 
half their depth in boiling water in a large pan having a per- 
forated false bottom and a cover with a small opening. The 
loss by evaporation was very small, and the process, once in 
operation, required no further attention during the 4 hours 
allowed for the cooking. 
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Neither flour or baking powder were used in the preparation 
of the hoe-cake. The hot meal was stirred with boiling water 
until a thick pudding was formed, which was then spread in 
thin sheets upon the hot, well-greased iron plates and baked at 
once. In all the work care was taken to insure thorough 


cooking. 


Average composition and heat of combustion of the corn meal 
and white flour breads used in the digestion experiments. 
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TO CLC AK iecericsiercileisrelereteraisie 52.8 4.0 -6 2 40.0 2.4 » 886 
White flour bread......... 40.7 6.9 3 Jil 49.8 2.2 1135 

WATER-FREE. 

UOlMbirKy-O I) sousaccoupbacollocdcoens 11.3 3.0 3 81.3 4.] 1960 
IBrO WAM LEA rreterairelerlelerelerelel isiesisier este 11.1 3.7 2 81.7 3.3 1994 
[FIO MG} Bas paoecaonnocad | |seoroane 8.4 1.2 4 84.9 5.1 1874 
White flour bread ........|.......- bez 4 1 84.1 Bot 1914 


The compositions of the breads eaten is shown in the above 
table. It will be noted that the breads vary greatly in the pro- 
portion of water which they contain, with a less marked varia- 
tion in the other ingredients. When these analyses are reduced 
to a water-free basis, as shown in the second part of the table, 
these differences become very much less. Thus, the dry matter 
of the johnny-cake has almost exactly the same composition as 
the dry matter of the brown bread, a fact that is not surprising 
when it is remembered that nearly the same formulas are used 
for both. 

A wide difference in the protein contents between these breads 
and the white flour bread might have been looked for, since 
wheat flour is much richer in protein than corn meal. That so 
slight a difference exists must be attributed to the use of white 
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flour and milk in the preparation of the johnny-cake and brown 
bread, while the white bread was mixed with water. The hoe- 
cake carries much less protein than the other breads, neither 
white flour or milk being used in its preparation. 

Since the differences in water content and the other differ- 
ences resulting therefrom actually exist in the foods as eaten, 
the composition of the fresh materials is, after all, the matter of 
first importance. As eaten, the hoe-cake possessed only about 
two-thirds the food value of the johnny-cake and brown bread, 
while the last mentioned was distinctly inferior to johnny-cake 
in the amounts of nutrients which it contained. In practice it 
was found that the quantities of bread required and eaten were 
inversely proportional to the water content. 

Several of the digestion experiments reported on the follow- 
ing pages were made with 2 subjects and most of them with 4. 
The results given in the table are the average of those thus 
obtained. With all the corn products a double series of trials 
was made, one with a “simple” the other with a “ mixed ” diet. 
In the case of the hominy and hasty pudding the simple diet 
consisted of the products named with milk and sugar as acces- 
sory foods. With johnny-cake, brown bread and hoe-cake, but- 
ter was used in addition to the above. The mixed diet included 
meat and canned peaches. The men enjoyed excellent health 
throughout the investigation, and while the diet at times proved 
monotonous, they retained good appetites throughout the 
experiment. 

The results of these experiments are given in the table on the 
following page. The digestibility of the protein is shown in 
the first two columns, in the second of which corrections for 
metabolic products have been applied, as explained on page 138. 
While it is not claimed that the method adopted for this pur- 
pose gives absolutely correct results, there can be no doubt that 
the corrected figures furnish a more accurate idea of the food 
value of these materials, and in the discussion which follows 
these results only will be considered. 
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Digestibility of nutrients and energy of total food. 
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Discussion OF THE RESULTS OBTAINED BY THE DIGESTION 
EXPERIMENTS. 

I. In every case but one, the protein of the mixed diet was 
more completely digested than that of the simple diet. The 
low digestibility of a simple diet has been often noted in previous 
experiments. 

2. With a simple diet the protein of the johnny-cake and the 
brown bread seems to have been slightly more digestible than 
that of the white bread. With the mixed diet, the white bread 
shows a digestibility distinctly greater than that of the corn 
breads. 

3. The use of syrup with the hoe-cake to a slight degree 
depressed the digestibility of the protein. This is in accordance 
with other experiments in which the digestibility of the protein 
apparently varied with the ratio existing between the protein 
and the other nutrients. 

In this connection attention may be called to the large propor- 
tion of carbohydrates in the food used in this work. The 
requirements of the body seem to be most economically met by 
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a selection of foods supplying protein, carbohydrates, and fat in 
certain proportions, although the two latter classes of nutrients 
may replace each other to a considerable extent, a pound of fat 
supplying about as much energy as 2144 pounds of carbo- 
hydrates. The proportions generally accepted as well adapted 
‘for an average person of active habits are one of protein to 5 
or 6 of carbohydrates or the equivalent in fat. The proportions 
as found in the food of these experiments are shown in the table 
below. 


Ratio between the protein, carbohydrates, and fat of food,* one 
part of fat being considered as equivalent to 2% parts of 
carbohydrates. 
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*This is not quite the same as the ‘nutritive ratio” of stock feeders, which is 
based upon tne digestible nutrients only. 


With the simple diet, consisting largely of corn relatively 
low in protein, the ratio is much wider than the standard men- 
toned, ranging from 1:8 to 1:13. With the mixed diet, con- 
taining meat, which is rich in protein, the ratio was narrowed 
to about 1:7. On the other hand, by the addition of syrup to 
the simple hoe-cake diet, a ratio originally too wide became still 
wider, 1: 15.4, and the digestibility of the protein suffered. 

4. From an inspection of the carbohydrate column it is diffi- 
cult to draw any conclusion farther than that the carbohydrates 
are almost completely utilized in the body, whether they are 
derived from white bread or from any of the corn foods studied. 
The results shown in the last column are even less conclusive 
and seem to follow no discoverable law. 

The figures already quoted relate to the total food eaten. 
By many experiments the digestibility of such simple articles of 
food as milk, butter and sugar has already been determined. 
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By accepting these factors and applying them to the accessory 
foods of a simple diet, it is possible to calculate the digestibility 
of the cereal itself. The figures given in the next table were 
thus obtained. 


Digestibility of nutrients and energy of corn preparations alone. 
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A comparison of this table with that given on page 142 indi- 
cates that these corn foods are either considerably less diges- 
tible than the other foods with which they were eaten, or they 
themselves become more digestible when eaten with other foods. 
Similar results obtained with other experiments in which certain 
foods were eaten both singly and with a mixed diet indicate 
that the second conclusion is the correct one. 


A BALANCED DIET. 


Attention has been called to the fact that in most of the 
experiments here reported the diet adopted was one-sided, 1. e., 
the proportion of protein to the fats and carbohydrates was too 
small. This is so common an error in diet that it may be 
proper to mention a few of the ways in which it may be cor- 
rected. It is evident that Indian corn in itself is too poor in 
protein to form a large part of the diet unless special pains are 
taken to maintain the proper balance. This may be done in 
several ways. By the addition of meats, fish, eggs, or vegetable 
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foods rich in protein, such as beans or peas, the balance may be 
restored. The same result may be accomplished by the free use 
of milk instead of water in the preparation of corn foods. The 
value of milk in thus furnishing protein is not so fully appre- 
ciated as it should be. A quart of whole milk carries more 
protein than one-third of a pound of beef round. Skim milk 
is both better and cheaper for this purpose, since it carries a 
slightly higher percentage of protein than whole milk, and con- 
tains very little fat. Two quarts of skim milk, costing but 5 
cents, furnish nearly as much protein as a pound of beef round, 
and more real nutriment than a quart of oysters costing 35 or 
4o cents. Yet the skim milk is too frequently wasted or fed to 
calves and pigs. The intelligent housewife may easily find a 
hundred ways in which this valuable by product could be more 
directly and profitably utilized as a food for man. 

The use of large amounts of butter, pork, or other fatty foods 
in connection with corn foods is to be deprecated, since the diffi- 
culties in the way of establishing a proper balance between the 
protein and other nutrients is thus increased. The effect of 
syrup in depressing the digestibility of protein has already beer 
alluded to. Sugar and molasses are open to the same objection 
and for the same reason. The craving for these food acces- 
sories is an example of the fact that the appetite is not always 
a safe guide. 

The coarsely milled forms in which corn is placed upon the 
market naturally call for more prolonged cooking, not only to 
break down the starch grains, but to rupture the walls of the 
cells and thus expose their contents to the action of the diges- 
tive juices. It is probable that much of the difficulty occasion- 
ally experienced in digesting corn breads might be avoided by 
a careful attention to these facts. At present there is but little 
difference to the consumer in the retail cost of corn meal and 
wheat flour. Both are among the cheapest of our foods. The 
question of economy need not be considered in choosing between 
the corn and wheat breads. In general it may be said that the 
corn products are more digestible than is commonly supposed. 
Not only their digestibility, but their cheapness and the readi- 
ness with which they may be converted into palatable foods 
suggest a more extended use and entitles them to a much higher 


piace in the popular estimation. 
11 
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A few years ago this Station made quite a study of the nutri- 
tive value of nuts, the results of which were published in Bulle- 
tin No. 54.* At that time it was planned, as part of the nutri- 
tion investigations in cooperation with the U. S. Department of 
Agriculture, to make digestion experiments with mixed diets in 
which nuts should form an important part of the food consumed. 
Only two such experiments with chestnuts were made. The 
results have been held unpublished hoping that’ opportunity 
would come to add to the number of experiments with chest- 
nuts, and also with other nuts. 

As shown in the following table, chestnuts differ materially 
from most other nuts in carrying large amounts of carbo- 
hydrates, but little fat, and for the most part relatively small 
amounts of protein. In fact, they more nearly resemble Indian 
corn in composition than ordinary nuts. 


The dry matter of the meats (kernels) of chestnuts compared 
with the meats of other nuts + and with corn meal. 


Carbohydrates. 


Protein. 
Fat. 


Per Per Per Per 
cent. | cent. | cent. | cent. 


JINTAO MNKs oggoduSc6 duacd son fooddsauoBoDDobeddan.Sp00D000be 22.1 57.6 18.2 ear 
VID IGS rerporste alsteteleretetetselereteione cletereCreisieleisisrecleteeretee erecierete icons 16.2 67.8 13.5 2.5 
IZWenislooapsdapoob oodeud!s Adodoo duoc ntsobboUdadbodDGOoLOGDO 10.6 72.9 14.7 1.8 
VSL TAU G Sierereistayorstalesstsiotersveretorercialcterclelalchelleieveboversiavelstetetocteterereretetey= 17.2 66.3 15,2 1.3 
CHSSHMUES HH etetecielesisiterererrs slices oleehistoreliaeasictcierelele alec 11.3 11.0 75.2 2.5 
(OOP ANAS sso obeqeducdondeodsuabuoDobooSodasdbapeaedocopoodKuC 11.2 4.8 82.4 Ue? 


*Nuts as Food, Bul. 54, Maine Agricultural Experiment Station, 1899. 
* Analyses taken from Bulletin 54 of this Station. 
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THE EXPERIMENTS HERE REPORTED. 

In the experiments a mixed diet was used in which chestnut 
flour made a prominent part. Each subject consumed daily 300 
grams of the chestnut flour, which furnished about one-fifth of 
the proteids, one-half of the fat, nearly one-half of the carbo- 
hydrates and three-eighths of the total fuel value of the food. 

Insthe table which follows, there is given the chemical com- 
position of the food materials used. ‘The chestnut flour was 
prepared by shelling the nuts, which were then partly dried and 
blanched by 20 to 30 seconds immersion in boiling water, again 
dried, and ground. The bread was made from a straight flour 
from Northwestern grown wheat. The whole milk was drunk 
at the meals and the skim milk was used in making the bread. 
The chestnut flour was eaten as mush. 

The details of the experiment are given in the tables on page 
148. 


Percentage composition of the chestnuts from which the flour 
was made and of food materials used in the digestion ex peri- 
ments here reported, and heats of combustion per gram, cal- 
culated to water content at time when used. 


; BI 
nD ~ 
2 2 
b = = ° 
Spe | oS. : is i} 2 
= H EI i Material. ; 5) a es S a 
HO HO H on a ry nod 
io) v's 3 © ) : 2 Oo | hteey 2) 
isl || xe eS i i) 4 a S |8ne 
as KS 7 a 3 oS DE Overt 
HZ |Z ee eae ie A ep eh ad Gers! 
YO WV YO | You Go Yo | Yo |) Calle. 
GRIER). alogosed BVO OH MUTS sie stetelercrelars cleleisiele)ele\~ 40.00]...... 3.40} 1.90) 42.50) 1.20] 2.12 
REBs olloccoan Kernels (meats flesh)....... 4489] cieel- 3.85) 2.10) 47.75) 1.41) 2.372 
6416..| 39-40} Chestnut flour............... 6.36] 1.02) 6.38] 38.32) 81.54) 2.40] 3.958 
6417 39 SLO DC leteyetelelstetevcleversicteleleleretstarsiatsters 35.39} 1.73) 10.81 52] 51.28] 2.00) 2.799 
6418 40 LBAGAGlooaubodaasano0onEaboooudE 38.65) 1.64) 10.23 49| 48.55} 2.08) 2.639 
6374, .)| 89-40) Potato ........0...-ss00e-eee 75.46 37| 2.32 20] 21.02} 1.00) 1.002 
(HB). .|] GSR Willies es ooonngod sasadouodocKdoS 87.63 57} 3.55] 3 29) 4.84 68 732 
BANG. ol SSR! Siren Tew <ShGgeqpadboeoobOobddd 90.37 62 8& 48} 4.61 .66| .486 
642] 39 NIGGAS sogocaaboodoad sooouccogas 6.17] 6.35) 39.69] 12.15) 27.23] 14.78] 5.132 
6422 40 INGOOE] Gaaddabacsoouooapebosbose 6.19] - 6.16} 38.50} 11.28) 25.85) 18.18} 4.775 


*Calories per gram. 
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DIGESTION EXPERIMENT No. 39. 
Kinds of food: Chestnut flour, bread, potatoes and milk. 
Subject: E.R.M. Age 23 years. d 
Weight (without clothes) ; at beginning 136.7 lbs., at close 134.1 lbs. 
Durution: 3 days, 9 meals. 
g 5 
I | 
P ow | g | ) 
ie Oa ey il x ha 
ze Sta ona BM 3 | sem fe S52 
iS) wos | g-8 | Sod Le | Ase A eae 
ad ose | S38] Ons 23 HOS oa Sp = 
an Se | o8an | ata oH Shh T te} 
Az FES |BES |aado] ad |Oghs |] 45 20 
6416 |Chestnut flour.......... 900.0 | 821.2 57.4 29.9 | 733.9 21.6 3562 
Gb WesneeNelbsoooascde betayetoneteiaints 1275.0 | 798.3 | 137.9 6.6 | 653.8 25.5 3569 
Gpyes eto Kayes) Gonodco50s00d000 40.0 9.4 9 all 8.4 4 40 
6420 fey Mell ixeoservevoloretatelcielalerereleleretelers 150.0 17.6 by 4.9 ee) 1.0 110 
(H41)) (atin wile coe oddooooeoec 2700.0 | 242.1] 104.6 13.0 | 124.5 17.8 1177 
SWEEPS 66 abcccoonnbon0oEE. TOW i WOOO |lecaocesslloooaseon LOOFOM Feuretererrete 396 
OU EMnretootelofelererefereicreieral|ctereleretarare 1988.5 | 306.1 54.5 | 1627.9 66.3 $854 
MO GCOSiiarecjsmicteisiersinielsieisvetejare||leicinsrsrsie 93.0 46.7 14.3 32.0 17.4 604 
Estimated feces from 
food other than cbest- 
IMMIbS codbooandnsdoodouallognodend 24.2 13.2 4 MURS obs do 120 
Estimated feces from 
OHVISH NEUES oo bddoaddasecllooosb000 68.8 33.5 13.9 DAS ee rreciarers 4x4 
Total amount digested|........ 1895.1 | 259.4 40.2 | 1595.9 48.9 8250 
Estimated digestible 
nutrients in chest- 
FNL) Godoo0gnaddeb00004alla00N000c 752.4 23.9 16.0 Prss) |looooca00 3078 
aw: : | % % % % % % % 
Co-efficients of digesti- 
bility of total food...|........ 95.3 84.7 73.8 98.0 73.8 (93.2) 
Estimated co-efficients 
of digestibility of 
chestnuts alone......|........ 91.6 41.6 53.5 Hol lNodcoddoc (86.4) 
DIGESTION EXPERIMENT No. 40. 
Kind of food: Chestnut flour, bread, potatoes, and milk. 
Subject: o. A.M. Age, 34 years. 
Weight (without clothes) ; at beginning 130.7 1bs.; at close 129.3 Ibs. 
Duration: 38 days, 9 meals. 
6416 |Chestnut flour.......... 900.0 | 821.2 57.4 29.9 | 7383.9 21.6 3562 
GALS Vere aduerewertcmertacriecrts 1275.0 755.7 130.5 6.2 619.0 26.5 3365 
GEYEE |1220EMIOYE| cosundocoan00eds 40.0 9.4 a) mili 8.4 4 40 
OL hi Gili snuaaosmasoGocoosne 150.0 17.5 5.3 4.9 1.3 1.0 110 
GOB eiayony beatles soa soqdHooone 2700.0 242.1 104.6 13.0 124.5 17.8 1177 
SURAT cseetereeiticerssie cee TOOLO | LOOSO Sabeacdallodacodas LOOZOM eerste 396 
TO Gal ens oerciarscselovtsicel asie sesloe 1945.9 | 298.7 54.1 | 1598.1 67.3 8850 
LOGUE BooddtionopcHacoobadellbododood 59.1 30.1 8.8 20.2 14.2 373 
Estimated feces from 
food other than chest- 
MUULESireteletvaloleratelelaloteievetsleters)|(eleteteretelate 23.2 12.6 4 WEP ascdocs 114 
Estimated feces from 
Chestmutsepr remit |setectlctels 35.9 17.5 8.4 IDLO locotodse 259 
Total amount digested]... .... 1886.8 | 268.6 45.3 | 1572.9 53.1 $477 
Estimated digestible 
nutrients in chest- 
TULL ES paysistetotsteteveletclorereleretetetel| erereletoretete 785.3 39.9 PALES PG) Nodeboooe 3303 
: : SW Se % % % % % % 
Co-efficients of digesti- 
bility of total food...|........ 97.0 89.9 83.7 98.7 78. (92.7) 
Estimated co-efficients 
of digestibility of 
chestnuts alone......|........ 98.1 69.5 71.9 CK Iloooaco0s (92.2) 


PLANT BREEDING IN ITS RELATION TO AMERICAN 
POMOLOGY. 


W. M. Muwnson. 


The whole question of plant and animal breeding is in a state. 
of transition, for, with a sudden interest in Mendel’s work, and 
the generalizations of De Vries and others, investigations in 
breeding are taking a new direction, not necessarily less prac- 
tical in final results, but at. present less comprehensible to the 
average man. It has therefore seemed worth while to give a 
brief statement of methods heretofore employed in plant breed- 
ing, in their relation to the development of American fruits, and 
a summary of the results already accomplished. 

The breeding of plants, as of animals, is quite as. much a 
question of culture, care and selection, as it is the production 
of a departure from a given type. Most plants live an indif- 
ferent existence, dependent very closely upon immediate con- 
ditions of environment. Furthermore, every part of a plant 
lives largely for itself and is capable of propagating and multi- 
plying itself if removed from the parent plant. This fact 
increases the importance of suitable environment,and of a knowl- 
edge of methods of propagation on the part of one who is to 
undertake systematic breeding. In the study of plant breeding 
then, for all practical purposes, the unit is the embryo individual 
plant, whether in the form of a seed or a bud. While in the 
light of recent investigations this statement may be regarded 
as somewhat antiquated, the writer would still maintain the 
position that in the prosecution of the practical improvement 
of the American fruits, this proposition will hold. Of course 
in the scientific investigation of the principles of plant breeding, 
embryological conditions are of importance. 

In recent times the student of plant breeding thinks that he 
has a key to the laws of plant variation in the so-called “ Men- 
del’s Law,” and there are many facts which tend to strengthen 
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that belief, but a discussion of that subject is not intended at this 
time. 


BEGINNING OF SYSTEMATIC BREEDING OF FRUITS. 


One of the most significant facts in nature is that every 
species of plant which man has cultivated for any length of 
time has numerous forms, varieties, or strains. The practical 
horticulturist selects that form or strain which is best for cer- 
tain purposes or for certain conditions. The plant breeder asks 
why or how these forms came about and how they can be 
improved. It is worthy of note, however, that until about a 
century ago the principal studies of plant life were made from 
wild forms rather than from domesticated species. 


THE WORK OF VAN MONS. 


The man who first propounded a theory of the philosophy 
of the origin of varieties of cultivated plants, was Jean Baptiste 
Van Mons, who was born in Brussels, in 1765, and died in 
1842. Van Mons was by profession a chemist, and horticulture 
was his avocation. His theory applied particularly to fruit 
trees, but he held that the principles he set forth are of general 
application in the vegetable kingdom. 

Van Mons’ theory may be briefly epitomized as follows: All 
fine fruits are artificial products. There is always a tendency 
in all varieties of fruit trees to return, by their seeds, towards 
a wild state. This tendency is most strongly shown in the 
seeds borne by old fruit trees. On the other hand, the seeds 
of a young fruit tree of a good sort, being itself in a state of 
amelioration, have the least tendency to retrograde, and are 
most likely to produce improved sorts. Finally, there is a 
limit to perfection in fruits. When this point is reached, as 
in the finest varieties, the next generation will more probably 
produce poorer fruits than if reared from seeds of an indifferent 
variety in the course of amelioration. 

This system or theory was not founded upon experience or 
practice, but was a preconceived idea of the author, who spent 
fifty years, with all the zeal of an enthusiast, in an attempt to 
prove his theory. He began his work by gathering seeds from 
a young seedling tree without paying much attention to its 
quality except that it must be in a state of variation. The seed- 
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lings were planted closely in nursery rows and often checked 
by pruning, with the thought that to improve the fruit the 
original rank growth of the tree must be subdued or enfeebled. 
From the first fruits produced, and the fruit was always gath- 
ered before it was fully ripened, seeds were saved and sown 
again; and this practice was continued generation after gener- 
ation. The whole process was, to use his own words: “To 
sow, to re-sow, to sow again, to sow perpetually; in short to do 
nothing but sow is the practice to be pursued and which cannot 
be departed from.” Van Mons’ work, which was largely con- 
fined to pears, was begun in 1785. ‘Thirty years later, in 1823, 
when he had commenced distributing scions freely throughout 
the world, he had 80,000 seedling trees in his nursery. At this 
time his first catalogue was issued and in it 1050 pears are 
mentioned by name or number. Of this list 405 were his own 
creation and 200 of them had been considered worthy of naming, 
among them being some of the varieties which are still raised 
the world over, including Diel, Bosc, Colmar, Manning’s Eliza- 
beth, and many others of equal merit. Many of these varieties 
found their way into America, chiefly through the efforts of 
Robert Manning of Massachusetts. 

Whatever may be thought as to his theories, there is no 
coubt that Van Mons accomplished more than any other single 
individual up to the middle of the nineteenth century in breed- 
ing new and valuable fruits. W§uthout discussing the principles 
for the establishment of which Van Mons was working, it is 
enough to say that in some of his series the generations came 
into bearing earlier and earlier until in the fifth generations of 
certain pears, he was able to secure fruit at 3 years from 
seed. As already intimated, however, this was at least partly 
brought about by the system of enfeebling and consequent 
encouragement of the habits of precocity, and by cumulative 
selection. Probably no worker with plants has ever given to 
the world so clear a demonstration of the value of selection as 
Van Mons; and this demonstration is worth all of the efforts 
put forth, even though this was made in the attempt to prove 
another and, as is now believed, erroneous doctrine. 
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WORK OF THOMAS ANDREW KNIGHT. 


Contemporaneous with Van Mons, was Thomas Andrew 
Knight, often referred to as the father of modern horticulture ; 
a man whose work as a careful, accurate, scientific investigator 
of the phenomena of plant life, especially in its economic rela- 
tions, is unrivaled even at the present time, and whose opinions 
upon the studies of crossing and of plant development were 
of the utmost importance. Knight was born in England in 
1759 and died in 1838. His investigations of problems in 
physiological botany have become classic and he brought the 
same energy and thoroughness to his investigations of horti- 
cultural problems. He gave particular attention to the physi- 
ology and methods of crossing plants and was the first to 
perfect the method of root grafting,* but his greatest work 
was in the direction of the improvement of cultivated plants, by 
breeding. He took up the question of the running out of varie- 
ties and made great efforts to produce new ones. He was con- 
fronted by the same problems which appealed to Van Mons, 
but he approached the subject in a very different way. Knight 
asked direct questions of nature, and never arrived at a general 
theory of the improvement of plants, although he was not 
without hypotheses concerning the phenomena he was studying. 

Van Mons, as noted, was the first to demonstrate the impor- 
tance of selection in the improvement of plants; Knight was 
the first to show the value of crossing for the same purpose. 
As early as 1806 he wrote: “New varieties of species of fruit 
will generally be better obtained by introducing the farina of 
one variety of fruit into the blossoms of another, than by 
propagating any from a single kind.” + The varieties which 
he raised, largely by means of crossing, included apples, pears, 
plums, peaches, cherries and strawberries, as well as many 
vegetables such as potatoes, peas, cabbages and others; but 
more important than the new fruits, which were of immediate 
and so-called practical value, was the contribution to the general 
knowledge of plant life, and of the methods to be employed in 
amelioration, which Knight gave freely for the benefit of all 
mankind. 


* See Transactions of London Horticultural Society. 
{i Lbids) Viol. 1, sp. 38, 1806. 
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Such, in brief, are the beginnings of the science of plant 
breeding, as exemplified in the amelioration of domesticated 
fruits. Early in the nineteenth century the more advanced 
horticulturists were awakening to the fact that plants as well 
as animals are capable of improvement by systematic breeding. 
As the years have gone on, knowledge of the factors involved, 
and of methods of procedure, has increased, with the result 
that a new horticulture has developed in this country. Euro- 
pean varieties and European methods of culture have been 
superseded by varieties and methods of American origin,— 
varieties and methods better suited to the very different climatic 
conditions and to popular demands. 


THE DEVELOPMENT OF AMERICAN POMOLOGY. 


The records of early attempts at fruit growing in America 
are mostly records of failure. The varieties first grown were 
naturally those brought from Europe, and though in the begin- 
ning of the last century American seedlings were beginning 
to attract attention, still the chief effort to extend the range 
of culture was by the introduction of new varieties from 
Europe. This was the only way known of securing new sorts.* 
In 1830, in a letter to Gen. Dearborn, William Kenrick says: 
“From among 150 varieties imported into Boston by Eben 
Preble about 1805, the only additions to desirable kinds were 
two cherries, the Black Tartarian and the White Tartarian, 
and a single pear.’ 7 If fruit culture in this country were 
limited to the varieties which have come from Europe, it would 
be of very small proportions. At the present time, while agents 
of the Government are scouring the world for new species and 
varieties, plant introduction is very largely looked upon merely 
aS a means to an end. Russian, Chinese and Japanese fruits 
are being freely introduced, not merely for their intrinsic 
merit, and in the hope that they may thrive in their new environ- 
ment, but with the idea that from hybrids between them and 
the native species, and from American grown seedlings of these 
imported species, valuable sorts may be obtained. 


* An interesting study in this connection is that of the development 
of the native grape.—See Bailey, Evolution of our Native Fruits. 
+ Manning, History of Massachusetts Horticultural Society, p. 42. 
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CHANCE SEEDLINGS. 


In the development of American pomology the first step was 
a sort of crude selection of chance seedlings, wherever these 
might be found. The importance of having varieties adapted 
to existing conditions was early understood, but the question 
of how to get them was the trying one. It is a notable fact 
that many of the varieties which today stand out as landmarks, 
_were accidental seedlings or chance discoveries of valuable 
wild forms. 

Among the more prominent American fruit originating in this 
way may be mentioned the Alexander or Cape grape, which 
first introduced successful grape culture into Eastern America; 
the Catawba, still a popular grape; the Dorchester and Lawton 
blackberries; Seckel pear; Wealthy apple; and many of the 
best raspberries, gooseberries, cranberries and plums. 


SELECTION. 


The next step in the improvement of fruits was the selection 
of parents from which, to grow seedlings. The importance of 
the work Van Mons was doing in Belgium, in emphasizing the 
principle of selection, has been noted above, but American 
horticulturists soon outstripped their teacher. In 1882 James 
Thatcher, in his American Orchardist, made recommendations 
which today would be regarded as much better than those of 
Van Mons. He says: “The seeds for planting should always 
be selected from the most highly cultivated fruit and the fairest 
and ripest specimens of such variety.” William Kenrick, a 
nurseryman of Roxbury, Mass., was more conservative and 
inclined to adopt the theory of the natural deterioration of 
varieties,* at the same time giving in detail the methods prac- 
ticed by the great European plant breeder, as already described. 

A few examples of fruit originating from seed of carefully 
selected parents will suffice. Diana, early recognized as a 
valuable child of Catawba; Moore’s Early, Worden, Pockling- 
ton and the other numerous progeny of Concord, among 
grapes; Shiawassee, Princess Louise and McIntosh, as seed- 
lings of the Fameuse apple, as well as the numerous offspring 
of Oldenburg, Rhode Island Greening and others; the seedlings 


* Kenrick’s New American Orchardist, pp. 24-32. 
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of Green Gage plum; the Tartarian cherries; and the Crawford 
peaches are familiar cases in point. But of the immense num- 
ber of seedlings produced in this rather haphazard way, very 
few have been found of superior merit. Improvement by selec- 
tion, in the strictest sense, has been employed most successfully 
with annual plants, and the methods used have been gradually 
perfected. In the choice of the foundation stock, however, the 
same principles are involved in breeding fruits as in the pro- 
duction of choice wheat, corn or cotton, namely: Select 
parents from stock grown in a locality likely to produce vigor- 
ous, hardy plants, and choose individuals of special merit in 
some particular direction. In the improvement of grapes, many 
failures have resulted from the choice of tender varieties as 
parents, although the quality of fruit was greatly improved. 
In the work of adapting fruits to different climatic conditions 
of the states west of Lake Michigan, little real progress was made 
until the introduction of Russian and other so-called ironclad 
varieties as parent stock. The seedlings from varieties grown 
in Western Europe or Eastern America were entirely unsuited 
to the new conditions. 

Having the stock from a suitable locality, it is of the highest 
importance that the individual parent from which seedlings are 
to be raised shall be the very best of its kind. In working for 
Size in fruit, it is not enough that a plant shall produce one or 
two abnormally large specimens, but that plants producing a 
large number of uniformly large specimens should be chosen. 
In other words, the parent plant should possess in the highest 
degree the qualities of the ideal form sought, a principle directly 
contrary to that originally taught by the apostle of selection. 


CROSSING. 


Cross-fertilization and hybridization were little used in the 
improvement of plants during the first half of the last century. 
Knight had shown what might be done, and he had many fol- 
lowers in this country, but the opinion of Van Mons, strength- 
ened by the indisputable array of choice fruits he had obtained 
as a result of selection, was almost equally strong. In 1836 
A. J. Downing wrote: “Assuming Professor Van Mons to be 
strictly correct, we would suggest that a great saving of time, 
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and a considerable improvement in quality and vigor, might 
be gained by calling in cross-fertilization to the aid of the culti- 
vator ‘as soon as the fruit of the trees (say the second gener- 
ation) begins to show symptoms of amelioration. By impreg- 
nating them with pollen of the finest varieties we conceive that 
the next generation would produce excellent fruit and at a 
saving of twenty or thirty years.” * 

In 1844 C. M. Hovey, one of the most successful of the earlier 
plant breeders, definitely championed the cause of cross-fertili- 
zation on the ground that “the results will be obtained in a 
shorter period and, we believe, equally as favorable as by the 
method of successive generations alone.” Mr. Hovey spoke 
from experience, his first cross-bred strawberry seedling having 
been brought to notice in 1838. The striking successes of 
Hovey, Allen, Downing, and others, soon led to the general 
adoption of cross-fertilization as a method in the improvement 
of fruits, and for the last half century the advance has been in 
the minor factors and not in a better understanding of prin- 
ciples. Up to the present time the question of dominant and 
recessive characters, as developed in the offspring of crosses, has 
had very little bearing upon the status of American pomology. 

The early hybridizers often used a mixture of pollen, believ- 
ing that it was possible for the same seed to be influenced by 
pollen from two different sources, and the possibility of super- 
fcetation was often discussed. ‘The Duchess grape is a result 
of one of these mixed crosses. This was produced by Caywood 
“by crossing a White Concord seedling with Delaware or 
Walter, the pollen of both being applied at the same time.” * 

One breeder of grapes claimed to produce his new varieties 
by a new and very simple process, namely by diluting the pollen 
of the male flower with rain water and then applying it to the 
pistils of the variety selected as the female parent.f 

As a knowledge of the process of fecundation became more 
clear, other methods of securing desired combinations were 
adopted and compound hybrids or derivative hybrids became 
common. Some of the best results have been obtained by such 
combinations; for example the Brighton grape, which is a 


* Bushberg Catalogue, 3rd edition, p. 94. 
+ Ibid, p. 118. 
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cross between Diana~-Hamburg and a seedling of Concord. 
The method of using what Webber has called “ dilute hybrids ” 
has also been employed with success, particularly in the fixa- 
tion of types. 


THE LIMITS OF CROSSING. 


“Crossing is useful as a means of originating new forms 
adapted to man’s special uses and also as a means of revitalizing 
the offspring by providing new combinations of characters 
which may better enable the individual to compete in the strug- 
gle for existence; but there are limits beyond which crossing is 
useful neither to the species nor to man.” t 

Without discussing this subject at length, it may be said that, 
within certain limits, the wider the divergence of the parents in 
any fertile cross, the more vigorous the progeny. This state- 
ment rests on the broad basis of fact, and is corroborated by the 
work of Darwin and others down to the present day. Nature 
has comparatively few varieties, the initial variation being 
usually crowded out in the fierce struggle for existence; but 
among cultivated plants instead of struggle for existence and 
the survival of the strongest, we have a struggle for improve- 
ment and a “survival of the most coveted.” Weeds are best 
fitted to survive, but the hoe and the cultivator enable the 
weaker and, for man, the more desirable species to prevail. 

So then cultivated plants, leading a life of comparative peace, 
expend their energies along the lines which are laid down by 
man. Variations appear and are carefully watched, guarded, 
and propagated; with the result that in time a new type or 
variety is produced. But the conditions are vastly more varia- 
ble than are those under which their wild allies are growing. 
This leads to a wide range of characteristics found in the same 
variety, consequently unions are here more powerful than in the 
wild state, and the expert plant breeder is he who manipulates 
these forces and their combinations to the best advantage. In 
the past history of plant breeding this manipulation has neces- 
sarily been carried on more or less blindly, but the work of 
Mendel, DeVries and others seems to open wonderful possi- 
bilities in this direction. 


¢ Bailey, Philosophy of Crossing Plants. 
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THE INFLUENCE OF SOIL. 


One of the most commonly recognized factors in environment 
is that of soil conditions. It has been observed by tomato 
growers, and is commonly taught, that more fruit is obtained 
on relatively poor soil than on rich.* It should be borne in 
mind, however, that this increased fruitfulness—at least in the 
. case of the tomato—is relative rather than absolute; that while 
the proportion of vine is greater on rich soil, the actual amount 
of fruit is also much greater, and the individual fruits are larger 
and fairer. 

With this supposition in view, some have thought to produce 
fruitful varieties by a process of selection and the transmission 
of the characters of fruitfulness thus acquired. Certain of the 
small fruits are known to flourish on particular soils or under 
definite conditions and nowhere else. Particularly is this true 
of the strawberry, the raspberry and some grapes. 


THE USE OF UNRIPE SEED. 


As a means of checking too vigorous growth and increasing 
fruitfulness, the method of using immature seed has been 
employed with a certain measure of success. It has been found 
that the use of immature seed increases the productive parts at 
the expense of the vegetative and thus it comes about that more 
fruit is formed in proportion to the foliage than is normal. Ina 
series of experiments conducted through several generations by 
Goff and Arthur, = it was found that a tomato plant selected as 
a representative of the series grown from unripe seed bore 3% 
pounds of fruit to one pound of vine (leaves, stems and roots 
taken: together) ; while a plant of the same variety grown each 
year under the same conditions but always from ripe seed gave 
only 14g pounds of fruit for every pound of vine. We have 
here then an enormous relative increase of fruitage from unripe 
seed which in fact “was quite apparent to the casual observer 
upon looking at the plants of the two series as they grew in the 
garden, although it required the scales to disclose how surpris- 


* Allen, American Garden, Vol. 11, p. 358, 18go. 

+ Cornell Experiment Station, Bul. 10, 1889; also Ibid., Bul. 21, 1890. 

t American Naturalist, Vol. 29, p. 905, 1895; also Rpt. Wis. Expt. 
Station, 8, pp. 152-9, I8oI. 
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ingly great the difference was.” * It may be well to note also 
that, associated with the increase in the amount of fruit, there 
was also an increase in the number of individual fruits, 
although these, as also the seed, were individually smaller. Van 
Mons also employed this method of using unripe seeds in his 
experiments with apples and pears, for the purpose of checking 
too vigorous growth and increasing the relative fruitfulness of 
the product. 

Besides increasing the number of fruits, the use of unripe seed 
also results in early maturity. In the cumulative trials of 
tomatoes, already mentioned, the strain from immature seed 
tipened from 10 days to 4 weeks earlier, in different years, than 
did the corresponding series from ripe seed. Such differences 
in earliness do not always occur, however, and some observers 
have noted opposite results; but with the earlier production 
and the increased percentage of fruit comes also the lowering 
of vitality and consequent lessened ability to stand unfavorable 
conditions. In other words, the use of unripe seed is simply a 
means of checking growth and the usual result follows. Within 
certain limits checking growth tends to increase fruitfulness, no 
matter how the check is given. Some have contended that the 
plants would overcome the initial weakening and upon being 
subjected to favorable conditions would acquire vigorous 
growth while retaining the more fruitful habit. Of course this 
is the end desired as a result of this method of treatment, but, 
so far as the writer is aware, there is nothing to warrant such 
a supposition. Experience in breeding tomatoes at this Experi- 
ment Station indicates that this desired end is not obtained. 


BREEDING FROM ASEXUAL, PARTS. 


The distinction between seedling varieties and bud varieties 
is one of degree rather than of kind. The different buds on a 
tree frequently produce offspring possessing quite as distinct 
individuality as do the different seedlings from the same tree. 
So the tree should be considered not as an individual but rather 
as a collection of individuals, the bud being the unit. Now no 
two buds on a given tree are subjected to precisely the same con- 
ditions. All of the buds cannot possibly survive, hence arises 


* Arthur, American Naturalist, 29, p. 906. 
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a constant and intense struggle for existence. Owing to the 
different conditions of light, air, food, and room for extension, 
some branches will be large and vigorous, others will be small 
and weak; some will produce fruit freely, others will be barren. 
In the same way, no two fruits are ever exactly alike. Some 
will be large, others small; some roundish, some oblong; some 
highly colored and of good flavor; others pale and insipid. 

This fact of the universality of bud varieties, together with 
the fact that variations may be perpetuated by asexual means is 
of the utmost importance in practical horticulture and in the 
systematic improvement of fruits and vegetables. The practical 
fruit grower knows that some trees never bear any fruit and 
that others of the same kind bear abundantly; that some Bald- 
wins and Spys are habitually large, and others habitually small 
and unsatisfactory, and these observations are borne out by the 
records of the Station orchard. Upon close examination of the 
branches of an individual tree, through a series of years, the 
same phenomena would be found to exist in individual branches. 
A very good illustration of the case in point is that of a currant 
plantation cited by Powell.* A plantation of Fay currants 
containing some 12,000 bushes came directly or indirectly, 
through cuttings, from 25 selected plants, purchased when the 
variety was first introduced. The original plants were uniform 
in size and very productive. In the haste for a large number 
of plants the new wood was cut from these bushes every fall, 
and when more bushes were established they in turn were 
divided into cuttings as often as new wood was made. Little 
attention was paid to the bearing capacity of the bushes in later 
generations because of the excellent character of the original 
stock. As a result of this lack of attention, at the end of 
12 years some of the bushes were found to be heavy bearers, 
others very light bearers and others almost barren. How this 
came about is readily seen, and the remedy is equally obvious. 
If a single bud produces a branch which is barren, or nearly so, 
and that branch happens to be taken as a cutting, naturally a 
barren bush results. If this bush, before its character is deter- 
mined, is used for cuttings, the tendency is perpetuated and an 
ever increasing series of worthless plants is esablished. 


* American Garden, 1898, p. 466. 
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Some of the numerous examples of bud variations in apples, 
pears and other fruits will suggest themselves. In Virginia, 
Albemarle Pippin is a familiar example of bud variation from 
the Yellow Newtown. In Canada the Red Gravenstein appears. 
In the Northwestern states, King is hardly recognized because 
of its elongated form. The propagator has only to form a clear 
idea of the type of Baldwin, Newtown, King, or other fruit 
which he wishes to attain, then to select from each generation 
buds from branches which appear most nearly approximating 
his ideal. If then the differences in the buds of a tree or other 
fruit plant can be perpetuated by asexual means, as by cuttings, 
grafting, etc., it is evident that this method can be depended 
upon for the systematic improvement of existing varieties; and 
with most of the commonly cultivated fruits such improvement 
is vastly more important than a wholesale production of new 
forms. 

The improvement of horticultural varieties does not neces- 
sarily follow the lines of improvement in the wild state. Nature 
builds up her types gradually by the selection, in each genera- 
tion, of individuals best suited to their environment; in other 
words by a “survival of the fittest,’ or, as Bailey puts it, a 
“survival of the unlike.’ Man, on the other hand, selects the 
most coveted, and in order to attain his end supplies the environ- 
ment best suited to the individual, and with the natural result. 

While recognizing and emphasizing the importance of the 
production of seedlings from judicious crossing, it is believed 
by the writer that the attention to conditions of environment is 
infinitely more important than the multiplication of forms, in 
which the element of chance plays so large a part, and that, 
unfortunately, in many cases, the principles of selection and 
_asexual propagation have in the past been lost sight of. 

The slight differences which any careful observer will detect 
in the common fruits form sufficient basis for the most favorable 
of systematic breeding. A few examples of fruit originating 
in this way will suffice. The origin of the Nectarine as a bud 
variation of the peach is familiar. Even at the present day 
such variations are not uncommon. Thomas Andrew Knight 
records the case of a Yellow Magnum Bonum plum producing 
a branch which bore Red Magnum Bonum.* Powell cites a 


* Cf. Darwin, Animals and Plants Under Domestication. 
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recent case of bud variation in which a tree of Coe’s Golden 
Drop has produced a branch which for several years has borne 
red fruit. In every way except color both trees and fruit are 
identical with Golden Drop. In California, in an Isabella vine- 
yard belonging to J. F. Pierce of Santa Clara, several vines 
sported in 1882. The fruit of these sports was very much 
sweeter and altogether superior to the parent variety. It shows 
no tendency to reversion and is now extensively grown in Cali- 
fornia under the name of Pierce, bringing a higher price than 
any other of the American types. It is interesting to note, too, 
that the Pierce is capable of reproducing itself from seed, thus 
becoming the first of a race of native grapes.* The grape is 
prone to bud variations and it is not uncommon to see a branch 
bearing fruit which differs in size, color or flavor from that of 
the remainder of the plant. The Golden Queen raspberry 
originated as a sport from Cuthbert, formerly called Queen of 
the Market, on the grounds of Ezra Stokes of Berlin, N. J., and 
was introduced to public notice by J. T. Lovett. 

The list of bud varieties is a large one, and no doubt thou- 
sands of variations which might have been the basis of new and 
valuable strains have escaped the attention of horticulturists. 
But it is not alone to the marked variations or sports that the 
plant breeder will look for foundation stock. In fact the sud- 
den or violent variations are always liable to reversion. 
Nature’s method of evolution, is a very good pattern to follow 
in developing certain strains to meet human ideals. In the 
experimental evolution which the horticulturist is practicing, a 
definite course of action may be predicted. Furst, determine 
upon the ideal of the improved type desired. Second, cul- 
tivate and feed to encourage variation. Third, select through 
successive generations buds, that is cuttings or scions, from 
branches which bear fruit most nearly approaching the ideal. 

Organic evolution has taken place by the selection in each 
generation of those differences which give the survivors a slight 
advantage in the struggle for existence. Horticultural evolu- 
tion, or the systematic production of better types of cultivated 
plants by man, may take place by the selection of individuals 
(buds) in each generation which most nearly conform to the 


* American Garden, 19, 514, 1808. 
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ideal type; since, as already intimated, the necessity for a strug- 
gle for existence has been obviated. 

The whole practice of propagating the common fruits, as 
followed by most of the nurserymen of today, is radically wrong, 
and tends to deterioration rather than to improvement. Buds 
are often selected promiscuously from bearing trees, from barren 
trees, and from nursery stock of unknown character, and as a 
result a large proportion of the orchards all over the country 
contain trees which do not pay the interest on the land they 
occupy. In the horticultural world a stimulus is needed like that 
which the Babcock test gave to the dairy world. Some result- 
ant weeding would follow and fruit growers would rise in their 
might and demand greater care in the production of trees. 

It is encouraging to note that a few nurserymen are awaken- 
ing to the situation and are advertising pedigree stock ; but while 
the signs are hopeful, the intelligent orchardist of the future 
will be an amateur plant breeder; will set his trees of some 
strong, vigorous stock, and will top work with the variety or 
strain which is most desirable. : 


SOME RESULTS OF BREEDING. 

In the foregoing notes some of the methods of plant breeding 
as applied to fruit, and something of the history of the develop- 
ment of the science in this country, have been given. The sig- 
nificance of the work, and some of the results accomplished in 
the evolution of American fruits, may properly be considered at 
this time. 

At the beginning of the nineteenth century, almost all of the 
cultivated fruits were of foreign origin. At present fully 90 
per cent of the cultivated apples, and nearly as large a propor- 
tion of the pears, are of American origin; that is, have origi- 
nated from American seedlings. Of plums, the American seed- 
lings of European and Japanese species, together with important 
native types, and hybrids of these with the foreign species, are 
rapidly assuming prominence. In the cultivation of grapes, 
raspberries, blackberries and gooseberries, little progress was 
made until native species were taken up and improved; and the 
last half century, indeed the fast decade, has seen a most marked 
development in all of these fruits. It is interesting to note, as 
bearing upon the general advance in the amelioration of fruits, 
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that many of the now most important fruits were not only 
unheard of but were not thought of, as cultivated plants, within 
the memory of those now living. The improvement of native 
types has in nearly every case been the result of necessity rather 
than choice. 

The introduction of fruits from Russia and from China and 
Japan, together with the accidental and systematic crosses 
’ between these and the native species and older domesticated 
types, has not only widely extended the range of fruit growing 
in this country, but has given a new impetus to the study of 
fruits and to the production of important forms to meet special 
requirements. The development of a few of these more 
important types may be profitably considered. 


THE STRAWBERRY. 


The strawberry has been under cultivation for centuries, but 
systematic attempts at improvement are of comparatively recent 
date, extending back a little more than 200 years in Europe and 
only about half a century in America. The earliest horticul- 
tural variety of which there is any account is the Fressant which 
dates from 1660. Wild species of strawberry are few in num- 
ber, certainly not more than a dozen, and only a part of these 
wild forms have ever been brought into cultivation. Neverthe- 
less, so wide has been the variation under cultivation that at the 
present time there is the anomaly of a fruit, appearing within a 
little more than a century, which the botanist does not refer to 
any species. Here then is a remarkable and practical example 
of experimental evolution. The history of this evolution has 
been fully worked out by Bailey, and a few brief notes of his 
investigations are given in this connection.* 

The systematic improvement of the strawberry began in 
England. The first foreign species to reach Europe was 
Fragaria virginiana, the common field species of New England 
and the whole Atlantic coast. This is recorded in 1624, but does 
not appear to have varied greatly, and never found favor on the 
continent. In England, however, it was more highly esteemed, 
and after a lapse of 2 centuries—in 1824—Barnet writes enthu- 
siastically “ This (the old scarlet strawberry) was doubtless an 
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original introduction from North America. It is singular that 
a kind of so much excellence as to be scarcely surpassed by any 
of its class, should have been the first known. It continued in 
cultivation considerably more than half the period of its exist- 
ence as a garden fruit without any variety having been produced 
of it, either by seed or by importation from America.” * At 
this time, however, (1824), Barnet described 26 well marked 
varieties of the species, at least 4 of which seemed to have come 
directly or indirectly from America, and probably from wild 
plants. Thus at the opening of the nineteenth century consider- 
able progress had been made in the amelioration of the straw- 
berry by simple and unsystematic selection. The varieties, 
however, were much alike and gave little promise of the wonder- 
ful development which so soon followed. 

About 1712 a second American species, Fragaria Chiloensis, 
was taken from Chili to Marseilles by a Captain Frezier. It 
reached England in 1727. The plant is stout, thick leaved, 
tather coarse, bearing large, globular, somewhat pointed, late, 
dark-colored fruit. The flowers are often imperfect and fail to 
become fertilized. The species met with but little favor and 
at the time Barnet wrote, a century after its introduction, so 
little variation had occurred that only 3 varieties which could be 
referred to this species were known, and one of these was con- 
sidered identical with the original plant as introduced by 
Frezier. The plant was also grown to a very limited extent in 
France, but there seemed little save size of fruit in the parents 
of this species, and less in its record under cultivation, to com- 
mend it to the attention of the horticulturist. 

Some 50 years after the introduction of the Chilian straw- 
berry, a third type made its appearance in Europe. No one 
knew just how or when it came. Because of the pineapple 
fragrance of its.fruit, it was commonly known as the Pine 
strawberry, and was described and figured as such by 
Phillip Miller in 1760.| ‘There were many theories as to 
its origin but none were more probable than that of Duchesne 
who, in his Natural History of Strawberries, in 1776 £ described 


* Transactions London Hort. Soc., 6, 152, 1824. 
+ Gardener’s Dictionary. 
t Histoire Naturel de Frasiers, par M. Duchesne fils. 
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a pineapple strawberry as Fragaria ananassa and argued that 
it must be a hybrid between the Chilian and the Virginian. 
Pineapple strawberries were found in France about the same 
time as in England, and the two, only differing from each other 
in a slight degree, came to be regarded as variations of the same 
stock ; a type upon which Ehrhart, in 1792, bestowed the name 
Fragaria grandifora. 

What then is the ancestral type of cultivated strawberries? 
According to Barnet, whose work has been previously men- 
tioned, there were in all 7 groups of cultivated varieties in 1824; 
but only 4 of these were of the large fruited types. The Pine, 
being comparatively a new type, included 20 distinct varieties, 
and among them one which marks an epoch in the annals of 
strawberry culture in England, namely Keen’s Seedling. From 
Keen’s Seedling, first known in London in 1821, most of the 
modern strawberries have descended. 

At the time Keen’s Seedling was produced in England, there 
were no important varieties of American origin and for some 
reason Keen’s Seedling did not thrive in this country. Prince, 
in 1828,* mentions 30 varieties of strawberries in American 
gardens, all but one of which were of foreign origin, and even 
as late as 1837 Hovey wrote, “as yet the plants of nearly all 
the kinds under cultivation have been introduced from English 
gardens and are not suited to our climate.t At the time Mr. 
Hovey made this statement, however, he was at work in a sys- 
tematic way at the breeding of plants which should meet exist- 
ing conditions. He selected parents representing distinct ideals 
and the best adaptation to American conditions. In one series 
of crosses which he made 4 varieties were used. From these 
crosses two varieties, Hovey and Boston Pine were obtained.t 
Owing to the loss of some labels it is not quite certain which 
crosses gave these varieties, but, according to Bailey, Mr. Hovey 
was always confident that the Hovey was the result of Mul- 
berry crossed by Keen’s Seedling, so that the Hovey was a true 
pine strawberry. Hovey’s Seedling was to American straw- 
berty culture what Keen’s Seedling was to English, and most 


* Treatise on Horticulture, 72. 
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of our modern varieties have come directly or indirectly from 
this one source. 

The American strawberries then are lineal descendants of the 
old Pine class, known to botanists as Fragaria annassa and 
Fragaria grandiflora, and this type (species?) as conclusively 
shown by Bailey * is a direct modification of the American 
species Fragaria Chiloensis. 

The history of the production of later varieties is simply 
a repetition of the work started by Hovey ;—a history of cross- 
ing and selection with reference to certain specified ideals or in 
many cases of fortuitous variation and chance discovery. It 
has been thought that a common perfect flowering variety 
might impress itself upon a pistilate sort, through its pollen, to 
such an extent as to effect an immediate modification of the 
quality or character of fruit. But further study invariably 
reverses any such conclusion. Much valuable work, however, 
has been done, and is being done, in the systematic combining 
of characters of different varieties by crossing and in the 
“selection of the most coveted.” Attempts to modify the 
habit of strawberry plants by change of environment have not 
been particularly successful; though some forms, like the Parker 
Earle, show a strong tendency to curtail the runners, and 
varieties strongly resistant to fungus attack are numerous. 


GRAPE. 


The grape has for many years been the object of systematic 
work by American horticulturists. It is worthy of note, how- 
ever, that many of the varieties most highly prized at the 
present day,—including Catawba, Isabella, Vergennes, Herbe- 
mont, Norton’s Virginia and others—are simply chance seed- 
lings, discovered in the wild, and domesticated by some careful 
observer. Some of the varieties named have given many 
seedlings of merit, besides the definitely recorded crosses made 
in more recent years. Catawba, for instance, has given Diana, 
Iona and many others; while Concord, which was a chance 
seedling discovered by Ephriam W. Bull and first sent forth in 
1853, is the parent of a large family of valuable sorts including 


* Am. Nat., 28, 301. 
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Eaton, Martha, Moore’s Early, Pocklington, Worden, and 
others. : 

A marked step in the improvement of the grape was made in 
7850 when John Fiske Allen of Salem, Mass., crossed the for- 
eign Golden Chaselas with Isabella. The first of these Ameri- 
ean hybrid grapes, known as Allen’s Hybrid, was exhibited 
before the Massachusetts Horticultural Society September 9, 
‘1854. ‘Though of excellent quality, this grape was so tender 
and subject to rot that it was never widely planted. It is of 
importance, however, as one of the parents, with Concord, of 
that delicious white grape Lady Washington; but its chief 
significance was the fact that it was the beginning of a new era 
in the improvement of grapes, namely, the production of seed- 
lings of known parentage by means of systematic crossing. 

With a few exceptions, all of the American table grapes are 
the result of careful selection and breeding since 1850; anda 
record of the productions since that date is a record of the work 
of Rogers, Ricketts, Caywood, Jacob Moore, Munson, Campbell 
and other equally enthusiastic amateurs or practical nurserymen. 

There is little difficulty in producing seedling grapes of the 
finest quality by crossing the best native species with varieties 
of Vitis vinifera. Unfortunately, however, hardiness of vine and 
vigor of constitution are usually sacrificed. Occasionally a 
seedling is produced which combines the excellence of the two 
parents, and here is the first step in improvement. It was along 
this line that FE. S. Rogers of Roxbury, Mass., following the lead 
of Allen, worked; and many of his hybrids have justly won a 
place in popular favor. Among these may be named Salem, 
Agawam, Wilder, Massasoit, Goethe. The greatest weakness 
of these varieties results from their imperfect blossoms and con- 
sequent irregular bunches of fruit. Rogers believed that the 
line of improvement lay in crossing his hybrid with the foreign 
species; but, though thus producing fruit of exquisite flavor, 
the increased tenderness and weakness of the vines rendered 
these second crosses nearly worthless. 

J. H. Ricketts, a bookbinder of Newburg, N. Y., for more 
than 20 years continued his careful work in the production of 
crosses and hybrids. His early work, like that of Rogers, was 
mainly in the effort to produce hybrids with the European 
grape. Later, however, he undertook the production of derivi- 


PLANT BREEDING. 169 


tive hybrids and crosses among our native species. Some of 
the results of his work are Empire State, Lady Washington, 
Eldorado and Jefferson. 

Jacob Rommel of Morrison, Mo., holds the place as a leader 
in the production of wine grapes adapted to the conditions of the 
Southwest. Among his products may be mentioned Elvira, 
Amber, Black Delaware and Pearl—all products of crosses with 
native species, mostly Vitis riparia and Vitis labrusca. 

Jacob Moore of Brighton, N. Y., was the originator of sev- 
eral valuable grapes as well as other fruits. It is enough to 
mention Brighton and Diamond. The first a cross of Concord 
and Diana-Hamburg; the other also a secondary cross between 
Concord and European (Vinifera) stock. (Diamond is a cross 
between Concord and Iona). 

George W. Campbell of Delaware, Ohio, after spending many 
years working at random, settled on the definite work of 
improving existing types along certain well defined lines. For 
example a Catawba without the tough acrid pulp about the 
seeds; a Delaware of larger size and more vigorous habit, or 
a Concord of fine flavor and better shipping qualities. His 
greatest success was in his last mentioned effort, the result 
being Triumph and Campbell’s Early, which are really improved 
Concord. 

Dr. A. T. Wylie ci North Carolina should be mentioned 
because of his attempts to bring into service the native Scup- 
pernong grape in producing hybrids for growing in the far 
South. 

The list of those who have contributed to the number of 
varieties of grapes suitable for different conditions and locali- 
ties, varieties of intrinsic merit, is a long one, and it is unneces- 
sary to speak in detail of the work of Caywood, of Barry, of 
Arnold, of Grant, and some others; but the man who has done 
the most extensive work in improving the native species of 
grapes, and extending the list of varieties suitable for the 
Southern States, is without question Mr. T. V. Munson of 
Dennison, Texas. The value of his work is not confined to the 
South alone, however, as those who are familiar with Brilliant 
and others of his newer varieties are aware. Among the best 
of the Munson productions are America, Beacon, Captain, Car- 
man, Brilliant, Gold Coin, R. W. Munson. During the past 25 
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years Mr. Munson has produced 75,000 seedling varieties, includ- 
ing hybrids between the Post-Oak grape of the South and sev- 
eral other native species, as well as combinations of well known 
varieties and species. 


THE PEAR. 

The European pear is of particularly fine quality and in recent 
years has been found to succeed well on the Pacific Coast, but it 
has never proved wholly satisfactory in the Eastern States and 
is a total failure in the South. As will be remembered, Flemish 
Beauty and several of our choicest European varieties are found 
especially subject to disease, and in the earlier years of Ameri- 
can pomological history the failure of the varieties which were 
general favorites in France and Belgium was attributed to 
deterioration of the variety itself,—in other words to “ running 
out.” William Kenrick wrote of these pears: * ‘Except in 
certain sections of the city, and some few solitary and highly 
favored situations in the country round, they have become either 
so uncertain in their bearing—so barren—so mortally diseased— 
that they are no longer to be trusted; they are no longer what 
they were once with us, and what many of them are still 
described to be by most foreign writers.” 

One of the first varieties of native introduction was the 
Seckel, and to this day it remains the standard of excellence 
among pears. The origin of this variety is not quite certain, 
though it is supposed to have been a chance seedling. It first 
attracted attention in the garden of Mr. Seckel of Philadelphia, 
who is generally regarded as the originator; but Thomas. 
Andrew Knight believed it to have originated in a Swedish 
settlement near the city about the middle of the eighteenth cen- 
tury, Mr. Seckel having obtained cions of it from Jacob Weiss, 
who obtained the original tree from the Swedes.+ 

Some other well known varieties originated as chance seed- 
lings in the early part of the last century. Among these may 
be mentioned Tyson, Andrews, Fulton and some others. As the 
superior value of American seedlings became recognized, the 
practice of planting the seeds of the best fruits became common. 
One of the most extensive producers of these seedling varieties. 


*New American Orchardist (2nd ed.), 25. 
+ Cf. Trans. Lond. Hort. Soc’y, 3:256, 18109. 
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was Mr. Dana of Massachusetts, the originator of Dana’s 
Hovey. This sort appeared about 1860, and was the best of 
his seedlings, of which he had some 5 or 6 thousand. 

Among the best known varieties originating in Maine may be 
mentioned Eastern Belle and Indian Queen, seedlings raised by 
Henry McLaughlin, Bangor; McLaughlin, sent out by S. L. 
Goodale of Saco; Goodale, a seedling of McLaughlin; and 
Fulton, a chance seedling from Topsham. 

The development of the cultivated pear owes little to the hand 
of man in producing hybrids; yet, with the possible exception 
of Bartlett, the few hybrid varieties produced—notably Kieffer, 
Le Conte, and Garber—are by far the most important commer- 
cial sorts, and have made possible the cultivation of the pear 
over the greater part of our country. These varieties, as now 
generally recognized, are accidental hybrids between the Euro- 
pean pear and the Chinese sand pear. The latter is a vigorous, 
healthy tree, of no value save for ornament or as stocks for other 
sorts, but is native to a region not unlike our own eastern and 
southern states. The hybrids combine to a large degree the 
good qualities of both parents, and point the way to new fields 
of investigation for the plant breeder. 


THE APPLE. 

As in the case of pears, the Newtown Pippin apple, which is 
usually regarded as a standard of excellence, originated as a 
chance seedling, nearly 200 years ago. Because of its better 
adaptation to the climate, the apple was much more widely 
grown than the pear, and the production of new varieties from 
seed was very common. Until very recently, however, . the 
varieties were usually the result of chance. The Baldwin, which 
was found in Eastern Massachusetts, in 1742, took its name 
from Col. Baldwin, who first brought it into general notice. 
The Northern Spy, originating near Rochester, N. Y., about 
1800, the Roxbury Russet, the Jonathan, and, in short, most of 
the older commercial varieties, came about in this way. 

Systematic breeding of the apple in this country is yet in its 
early infancy, though as long ago as the time of Knight and 
Van Mons crossing and selection were practiced. With the 
westward march of civilization the necessity of producing 
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hardier varieties became evident. The struggles’and failures 
and disappointments of Peter M. Gideon in the effort to produce 
a variety which should withstand the trying climate of Minne- 
sota were finally, after many years and the loss of thousands of 
seedlings, rewarded by the production of the Wealthy. With 
the introduction of this variety began a new era in the fruit 
culture of the northwest—indeed, this was the starting point of 
successful fruit growing in that region. The introductions of 
Russian varieties by the Department of Agriculture and by Budd 
and Gibb, followed by the crosses of these sorts with the hardier 
commercial varieties and with the native crabs, are recent his- 
tory. “ihe work: of Budd)” Harris! Patten) somenvallicy 
Watrous and others in this direction has resulted in a large 
number of so-called ironclad varieties of very fair quality, many 
of which will keep until late in the spring. But this work is 
only begun. A discussion of the varieties originating in Maine 
will form the subject of an early bulletin from this Station. 


THE PLUM. 


The production and propagation of named varieties of native 
plums dates from 1814, when the seed which produced what is 
now known as the Miner plum was planted by William Dodd, 
an officer under General Jackson.* The Wild Goose was intro- 
duced in 1850, and Robinson in 1884. The latter is of special 
importance as one of the parents of some of Burbank’s recent 
novelties. Since 1860 the number of valuable seedlings of the 
native species in the West and South is almost phenomenal. 
Wayland, Moreman, Golden Beauty, Newman, and others in 
the Southwest; Wolf, De Soto, Rollingstone, Forest Garden, 
Weaver and the like in the Northwest, to the number of a hun- 
dred or more, are already grown to an important commercial 
extent, and it is possible that these will form the foundation of 
the future orchard plums of the Prairie States. 

Only recently has any attempt at improvement by artificial 
crossing been made; and this attempt has been mainly at com- 
bining the native species with the newly introduced Japanese 
sorts. The work began less than 20 years ago, yet, on the 
authority of Professor Waugh, there are at the present time 


* Cf. Bailey, Evolution of our Native Fruits, 175. 
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e 
more than 30 of these hybrids which have been found valuable 
and named. Luther Burbank of Santa Rosa, California, is the 
name which is indelibly associated with the idea of Japanese 
plum hybrids, and to him we are indebted for Climax, Chalco, 
Wickson, Golden, American, and many others. 


THE BLACKBERRY. 


Brief reference should be made to the blackberry as a purely 
American plant. Though wild plants had been brought to the 
garden previously, the culture of the blackberry asa garden 
fruit dates from the introduction of the Dorchester, a chance 
seedling found in Dorchester, Mass., and brought to attention 
by Mr. Lovett in 1850. A few crosses have been introduced, 
but none as yet have become well known. A noteworthy hybrid 
of the blackberry with the raspberry should, however, receive 
passing notice. ‘This is the Princess (Western dewberry crossed 
by Siberian raspberry) produced by Mr. Burbank. The hybrid, 
according to the originator, ripens its fruit several weeks before 
either of its parents and excels them much in productiveness 
and size of fruit, though retaining the general appearance and 
combined flavors of both. Among other raspberry-blackberry 
hybrids made by Burbank is Humboldt, by crossing an improved 
California wild dewberry with Cuthbert raspberry. As giving 
an idea of the uncertainty of work of this kind, it is worthy of 
note that the last named hybrid was the only one out of 40,000 
seedlings that was deemed of sufficient value for propagation. 


SoME UNSOLVED PROBLEMS. 


Each year marks a great advance in the work done in plant 
breeding. The work carried on by the United States Depart- 
ment of Agriculture, under the immediate direction of Dr. Web- 
ber, is of inestimable value; and the “ new creations ”’ in fruits 
and flowers which periodically appear in the garden of Luther 
Burbank at Santa Rosa, California, have attracted world wide 
attention. But the mere production of new forms of intrinsic 
value is not the only work in hand. It is now coming to be 
recognized that many diseases of plants are due to some, often 
times it may be slight, lack of adaptation to conditions and 
surroundings. The plants are “out of tune” with their 


174 MAINE AGRICULTURAL EXPERIMENT STATION. 1906. 


environment, and this lack of adaptation, though slight, may 
make the difference between profit and loss in the returns from 
a given crop. The disease known as couloure, or the falling of 
the flowers and young fruit of certain of the finest raisin grapes 
in California is a case in point. An investigation by officers of 
the Department of Agriculture has shown that this trouble is 
mainly due to unfavorable climatic conditions at the time of 
blooming. If, now, the time of blooming should be delayed 
somewhat until the season of settled weather, or if the varieties 
should be rendered slightly hardier, so as to resist the unfavor- 
able conditions, a service of untold benefit would be rendered to 
the raisin industry of California. In the attempt to meet the 
emergency, some 20 thousand crosses have been made between 
the two best raisin grapes—Muscat of Alexandria and Muscatel 
Gordo Blanco—with the Malaga, a vigorous, hardy, thrifty sort 
which, though an excellent raisin grape, is inferior to the sorts 
named.* As the seedlings resulting from these crosses come 
into fruitage the hardiest and most resistant types will be selectede 
in the hope of securing the desired end. 

A similar problem confronts the growers of citrus fruits in 
Florida and Louisiana,—a fact again emphasized by the recent 
severe losses from freezing. Here, again, the Department of 
Agriculture is doing an important work in crossing the more 
valuable varieties of the orange with the Citrus trifoliata, which 
is hardy as far north as Philadelphia. Several hundred hybrids 
have been produced and are now growing; many of them show- 
ing varieties intermediate in character. Of course the end in 
view is to secure, by a sufficient number of crosses, a variety 
which shall combine the good qualities of the common orange 
with the hardiness of the trifoliate parent. The same method 
may be looked to in the production of hardier varieties of other 
subtropical fruits. 

Another problem in citrus culture is the production of an 
orange with the skin of a tangerine. Hybrid seedlings to the 
number of a thousand or more have been produced, and results 
are awaited with interest. The breeding of pine-apples of 
superior quality, and resistant to disease, is also receiving special 
attention in the subtropical laboratory of the Bureau of Plant 
Industry, the crosses of this fruit running up into the thousands. 


* Yearbook, U. S. Dept. of Agriculture, 1898, 265. 
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In pear growing it is very important to combine the disease 
resisting qualities of the Oriental varieties with the highest 
quality of fruit of the European sorts. Some hundreds of 
crosses have been made with this in view. 

In plum culture, especially in northern New England, the 
same problem is met. In former years plum growing was an 
extensive industry in the Penobscot valley, but the dreaded 
black knot drove the industry out of the country. Is it possible, 
by crossing with the Japanese varieties, which seem less subject 
to the attack of this disease, to produce sorts which, while resist- 
ant to disease, shall be hardy enough to resist the severe winter? 

Cherries also, in years past, have formed an important item 
in the income of fruit growers along the Kennebec. But the 
demand for sour cherries in the Boston markets is limited, and 
the hearts and biggarreaus are very uncertain in point of hardi- 
ness. Most of the cherries for which Hallowell and Gardiner 
have been locally noted in the past, were seedlings of Black 
Tartarian. But these seedlings are very uncertain and are 
frequently killed back by severe winters. With a view to com- 
bining the vigor and hardiness of the sour cherries with the 
good qualities of the fruit of the sweet sorts, Card of Rhode 
Island, has made numerous crosses. A large proportion of the 
sour cherries crossed by the sweet varieties matured fruit which 
apparently was normal. Curiously enough, however, the recip- 
Tocal crosses in every instance failed to mature fruit; * and in 
a personal letter to the writer, Professor Card writes that in only 
two instances was he able to secure germination from the crosses 
made—and these seedlings met with an accident and were lost. 

Apples, quinces, peaches and the various small fruits, are all, 
without doubt, capable of producing disease resisting forms 
which shall do away, in a measure at least, with the expense 
and labor of spraying and otherwise combating the numerous 
fungous pests with which the orchardist must contend. 

While the reigning types of native fruits are the result, largely, 
of the force of circumstances rather than the direct choice of 
man, an intelligent choice of species and of forms has, never- 
theless, played an important part in the evolution of these types, 
and it may play a still more important part in the years to come. 


*Rpt. R. I. Expt. Station, 1899, 130. 
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As suggested at the beginning of this discussion, plant breed- 
ing in its relation to pomology has as yet been largely fortuitous. 
Little study of fundamental laws has been made. ‘Thousands 
of crosses have been made and hundreds of thousands of seed- 
lings have been produced, but the work has been largely without 
definite ideals in view, and without a view of probable means 
of reaching an ideal. In the judgment of the writer, the prob- 
- lems of propagation, environment, and individual variation are 
of quite as much importance, and are certainly as little under- 
stood, as are the obscure problems of cytological variations and 
combinations. 

Many years ago Thomas Andrew Knight popularized the 
method of root grafting, and the question of the mutual influ- 
ence of cion and stock has long been a fertile one for discussion. 
Nevertheless little accurate work has been done in studying the 
problems thus involved. 

It is known, in a general way, that certain chemicals have 
specific effects upon the color, composition or other character- 
istics of fruits, but acurate data in this direction are scarce. 
The fact of individuality in fruit plants is recognized, but its 
importance as a factor in the development of a type has been 
almost wholly overlooked. 

The fact of the existence of graft hybrids is freely maintained, 
but the principles involved in the production of such forms 
remain a closed book. 

In the past most discussions of pomological problems have 
been empirical. There are certain principles underlying the 
subject, however, which, in common with the improvement of 
plants in general, are fundamental and far reaching in their 
importance. It is to this class of problems, more scientific but 
not less practical in their nature, that pomologists and plant 
breeders alike are devoting thought and study at the present 
time. The solution of some of these problems, and the classi- 
fication of knowledge concerning the subject, is necessary in 
order to raise pomology to the rank of a distinct science. 


FERTILIZER INSPECTION. 


Cuas. D. Woops, Director. 
J. M. Bartierr, Chemist in charge of Inspection Analyses. 


The law regulating the sale of commercial fertilizers in this 
State calls for two bulletins each year. The first of these 
contains the analyses of the samples received from the manu- 
facturer guaranteed to represent, within reasonable limits, the 
goods to be placed upon the market later. The second bulletin 
contains the analyses of the samples collected in the open market 
by a representative of the Station. 

The analyses of the manufacturers’ samples for this year 
were published in March. A number of samples were received 
so late that the analyses could not be included in the bulletin 
then issued. The results of these analyses are given in the 
tables on page 194. 

In the tables that immediately follow, the analyses of the 
samples of commercial fertilizers collected in the open market in 
the spring of 1906 by the Station representative are given. As 
far as possible two samples of each brand were taken, an effort 
being made to get the duplicate from a distinct lot of the same 
brand in a different part of the State. For the most part the 
samples were taken in the large warehouses where a large 
amount of the goods were stored as received from the factory. 
They were taken in almost every instance from a large number 
of packages and in the presence of a representative of the manu- 
facturers. The law requires that a duplicate sample be left 
with the dealer or agent for the use of the manufacturer in case 
the accuracy of the Station analysis is questioned. As _ this 
,duplicate sample has been used only twice by the manufacturers 
in the past ten years they, with the understanding that they 
could have a portion of the Station sample if they should wish 
for it, kindly waived their right to the reserve sample for the 
present year. This is a saving in the time of the inspector and 
in the number of sampling jars that he needs to take with him. 


[Continued on page 195.] 
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Descriptive List of Station Samples, 1906. 


Station number. 


Manufacturer, place of business and brand. 


AMERICAN AGRICULTURAL CHEMICAL COMPANY, NEW YORK, N. Y. 
A. A.C. Company, Aroostook Complete Manure............seseees jooooosanocoaKE 


3);A, A.C. Company, Aroostook Complete Manure...........ccceececccecesccccccees 


A. A.C. Company, Aroostook High Grade................. pleralalefoletelerstelerelatelatveletet ariel 


Bradley’s Alkaline Bone with Potash 
Bradley’s Alkaline Bone with Potash 
Bradley’s Complete Manure for Potatoes and Vegetables........... ciefoletofetstarstevevere 


Bradley’s Complete Manure for Potatoes and Vegetables...........0-scesseseees 
Bradley’s Complete Manure with 10% Potash........ cece cece cece cence tceeeseceee 
Bradley’s Complete Manure with 10% Potash.......... Dalsishelefatdeticeteeicteiteltttedetetets 


Bradley2s COrmWBNOSPH ACES wiyel-josei-iercisieloieieleo\cle «icie/eielelcisiareleislereielcietaieieretstletsl vere eaetacretaeietaterele 
Bradley2siCOrmyPNOSPUWACC ce ie<ieictaleie ciclolacieleleralelsicisie sieve eleleisielciereletoretcteletke ieletelsieteeeerteriereterets 


7|Bradley’s Eureka Fertilizer....................- Peicieicleleleleisieletcleleloteletstsrat leit iaieciestetcisters 


Bradley’s Eureka Fertilizer..............ssscccceees 0 
Bradley’s Niagara Phosphate. 
Bradley’s Niagara Phosphate... .......c.cccee seccccescee 


Bradley2s Potato MertiliZernneeiccicveteloisiolesiaisiontlevslejeteleietersiolelereyeretstersboredvatetetretetetetetchetettetele 
BradleyZs Rotator Mertilt Ze rc selsiciievelolerele ele /sleleielelescislarelcion reterclelsicteteeeieereieeretstetstotetseteters 


 BracdleyZs PO tatOsMiamMUrTess laser s\elatle elelsilele}sfotelale\elelelelelaieielalatelolelslelointeteleietotetlesetareteretetetetetets 00 


Bradley27S POtCALO | Mam Ue ici. ciel celetelajsisieie/elelelsioroievelzivievelalsi-leveleletelaiarabtetopatevelodelsleteveremetetetste stot 


9|\Bradiley7sex) lL. Superphosphatelof Gime ’s sj. 1 -1\s\cicicle nolo o elesolelolotelettetmeterelsrerteisisteieletelers 


Bradley’s X. L. Superphosphate Of LiMe€............ cece eee c eect eee eee eneesane 


Clarvk?siCov.e) Bay, State MertiliZe rc) selec ieseccie sisieisieisicieisleielersieleisielareelsiaratoleieieteiete ootec0 0000 
Olark’s Cove Bay State Fertilizer 
Clark’s Cove Bay State Fertilizer G. G...... 1. ccc cece ccc e cece cece cen ccececees oa0d0 


Clark’s Cove Bay State Fertilizer for Seeding DOWN..............ceeeceeesecccece 
Clark’s Cove Bay State Fertilizer for Seeding DOWN...............ceceeeeeeeceers 
Clark’s Cove Defianve Complete Manure..............scccccceescccccccscccsscescce 


Clark’s Cove Defiance Complete Manure..............essseeees obnococbonD400nCOOO 
@lark’s Cove’ Great Planet) Manure, AA. oo. oilceee «os clelsioicieteiieleicieleieiersieisieielele.e 
Clark’s Cove Great Planet Manure, A.A............-cscccccsviscscccvcsceccsccrcace 


Clark’s Cove King Philip Alkaline Guan0.............ccccccsccsascecrececccsaccees 
Clark/s|\Cov.esRotatoiMertilizer scence njelcelslos eieleisisierenvelelelercteleieve oteseisinet ieee 


2\Clark’s Cove Potato Mentill Zens jicisicieicleicielojercie\leleivisiciere eieleieleleleieisisiniatetscieneleteleteteeeieteloiersielete 


Cleveland Mertilizer/foralli©rO pS ariscjecsaicisieteieleieieeieieicieieielieleielerstehvereleieceler ereeteteetcteleete 
Cleveland High Grade Complete Manure......... cc cece ee cece ese ecccceceesceees 
Cleveland? Botato BOs phate ys i-ii-jesieveleicteisieiejslelelcldeleisleleiielacielolefeletalletereletcretaaiterotsteter reas 


9|\Cleveland Potato Phosphate...............0e0. RRM ak my Ge ato 


Cleveland Seeding Down Fertilizer............. cece cece cece cece cece cece sesoec sens 
Cleveland Seeding Down Fertilizer...............cecceeeeeeveees qoodgdoudacon0oK0GE 


Cleveland Superphosphate............ 
Cleveland Superphosphate............ 
Complete Manure with 10% Potash..............sseeee06 BAgadcuCdobbooc00n maf totaialerciers 
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Analyses of Station Samples, 1906. 
NITROGEN. PHOSPHORIC ACID. POTASH. 
8 Total. Available. Total. 
q iI 3 ro rd rd 
‘J qd o . . o o (7) 
Ay 2 8 pelt des & & oS i 
e Se hee | a eI ene Elen el ails ae 
= fo\ao| s g a o 3 FE Fy Fa a Fa 
3 eis ns 5 3 = > D Ss Cs} 3 a 5 [=f 
re) fo) rs] ) =) (>) uv d ° p=) ° =) ° 3 
mn |neE|oe] & o 7) oe} 4S fy O ca id) fy Oo 
% % % % %G % % % % % % 
1251} 1.35) 1.18} 2.53] 9.47)| 2.27] 4.94] 1.91] 7.21] 6.00] 9.19)..<... 10.38] 10.00 
1253] 1.23) 1.36] 2.59] 2.47/| 3.94] 3.28] 1.75] 7.12] 6.00] 8.87|...... 10.04 10.00 
1254| 1.69] 2.66] 4.35] 4.12/| 3.96] 4.19] 1.37] 8.15] 7.00] 9.52/...... 6.31} 7.00 
IPED) oowoeelldaaueolatSeesl Gee 3.72] 7.87] 1.61] 11.09] 11.00] 12.70] 12.00]| 2.04] 2.00 
I or a eile elloa eee 6.78| 4.53) 1.25] 11.29] 11.00] 12.54] 12.00] 2.16) 2.00 
1258] 1.73] 1.36] 3.09] 3.30|| 4.53] 3.87/ 1.22] 8.40) 8.00] 9.62] 9.00|| 7.01] 7.00 
1259] 1.91] 1.54) 3.45|. 3.30/| 5.39) 3.59] 1.20] 8.98] 8.00] 10.18] 9.00|| &.58] 7.00 
1261) 1.81] 1.50} 3.31) 3.30|| 4.31) 2.66) 1.15] 6.97) 6.00] 8.12| 7.00]| 9.72] 10.00 
1262| 3.13] 1.28] 3.41} 3.30|| 4.27] 2.83] 1.16] 7.10) 6.00] 8.26] 7.00|| 9.87] 10.00 
1264) 1.42} 0.86] 2.28] 2.06]| 4.94] 3.52] 2.45] 8.46] 8.00] 10.91] 10.00]} 2.06] 1.50 
1265] 1.03} 1.06] 2.09] 2.06]| 5.12] 3.45} 2.00] 8.57] 8.00] 10.57] 10.00|} 2.07] 1.50 
1267/ 0.70) 0.62} 1.32) 1.03]| 5.58] 2.68] 1.24) 8.26] 8.00] 9.50] 10.00|| 2.16] 2.00 
1268] 0.45] 0.62) 1.07] 1.03]| 5.12) 3.72) 1.94| 8.84) 8.00] 16.70] 10.00|| 2.12) 2.00 
1270] 0.25} 0.80) 1.05] 0.82|| 4.82) 3.95! 0.96] 8.77| 7.00] 9.73] 8.00|} 1.79] 1.00 
1271] 0.57| 0.76] 1.33] 0.82|| 5.49] 4.03] 1.33] 9.52] 7.00] 10.85] 8.00|} 2.15] 1.00 
1273] 1.09] 0.98] 2.07/ 2.06|| 3.49] 6.33] 2.27] 9.82| 8.00] 12.09] 10.00|| 3.05) 3.00 
1274) 1.47; 0.66] 2.13] 2.06/| 6.49] 2.62) 2.17] 9.11] 8.00} 11.28] 10.00/} 3.04) 3.60 
1276] 1.04) 1.54) 2.58] 2.50|} 3.00) 3.55} 1.94] 6.55] 6.00} 8.49] 8.00|} 5.08| 5.00 
1277) 1.44] 1.19] 2.63) 92.50/| 3.19] 3.79] 2.33] 6.98] 6.00] 9.31} 8.06|| 4.94) 5.00 
1279] 1.53] 1.10} 2.63] 2.50|| 6.11] 3.62) 2.14] 9.73] 9.00] 11.87] 11.00]| 2.52) 2.00 
1220) 1.31] 1.16) 2.47| 2.50|| 6.28] 2.51) 2.93} 8.79) 9.00] 11.72] 11.00|| 2.28] 2.00 
1281] 1.36) 1.25} 2.61) 2.50]! 5.57| 3.07| 2.88] 8.64) 9.00] 11.52] 11.00|| 2.35) 2.00 
1282) 1.40] 1.16! 2.56] 2.50|! 6.12) 3.15! 92.42) 9.27! 9.001 11.69! 11.00! 2.80! 2.00 
1283, 1.21) 0.88! 2.09) 2.06} 4.50| 3.44) 2.55) 7.94{ 8.00] 10.49] 10.00/| 1.95) 1.50 
1284! 0.38] 0.84] 1.12] 1.03|| 5.02) 3.30] 1.12] 8.32] 8.00) 9.44] 10.00|| 1.90] 2.00 
1285] 0.42) 0.72] 1.15] 1.03|/ 5.90] 2.62] 2.23) 8.52) 8.00] 10.75] 10.00)| 2.19] 2.00 
1286) 0.40] 0.96] 1.36] 0.82|] 5.68) 2.56] 2.33) 8.24] 7.00] 10.57) .8.00|| 2.21) 1.00 
1287/ 0.65] 0.78] 1.43] 0.S2|] 5.06] 2.78} 2.73] 7.84] 7.00] 10.57) 8.00|| 2.38] 1.00 
1288] 2.22| 1.34] 3.56] 3.30]) 3.08] 4.63} 3.42) 7.71] 8.00] 11.13) 9.00|| 7.72) 7.00 
1289) 1.75] 1.48] 3.23] 3.30/| 5.90] 2.41] 2.04) 8.31] 8.00] 10.36] 9.00|| 7.48] 7.00 
1290] 0.36] 0.74| 1.10] 1.03]| 5.81| 2.67/ 2.41] 8.48] 8.00] 10.89] 10.00|/ 2.09) 2.00 
1291] 1.01} 1.08) 2.69] 2.06]| 5.18] 2.75] 2.72) 7.93] 8.00] 10.65) 10.00|| 3.49] 3.00 
1292} 1.02} 3.00) 2.02] 92.06/| 3.62] 4.97| 2.78] 8.59] 8.00] 11.37] 10.00|} 3.23] 3.00 
1293) 1.13] 1.14] 2.27| 2.50/| 2.33] 4.33] 2.70] 6.66] 6.00] 9.36] 8.00|| 5.14) 5.00 
1294) 1.10] 1.86] 2.96] 92.50|) 4.86] 2.63} 2.25] 7.49] 6.00} 9.74] 8.00]} 5.83] 5.00 
1295] 0.84) 0.81] 1.65] 1.03/) 5.47/ 2.53} 2.59] 8.00] 8.00] 10.59] 10.00|} 2.03| 2.00 
1296] 0.55| 0.56/ 1.11] 1.03/| 4.96] 3.46] 2.17] 8.42] 8.00] 10.59] 10.00!) 2.82) 2.00 
1297| 1.37) 1.58] 2.95] 3.30/| 5.55| 2.61] 2.17| 8.16] 8.00) 10.35] 9.00|| 7.91] 7.00 
1298] 1.12] 0.96] 2.08] 2.06|| 5.34] 2.62/ 2.90] 7.96] 8.00] 10.86] 10.00|| 3.04) 3.00 
1299} 1.29] 0.92] 2.21] 92.06|| 3.05] 5.16] 3.29] 8.21) 8.00] 11.50) 10.00|} 3.23) 3.00 
1301] 0.23] 0.82| 1.65} 1.03|| 4.26] 4.04) 2.77] 8.30] 8.00] 11.07] 10.00)| 2.12) 2.00 
1302] 0.51| 0.66) 1.17! 1.03|| 5.38] 2.94) 2.37] $.32] 8.00] 10.69] 10.00|| 2.08) 2.00 
1303) 1.16] 1.01] 2.17| 2.06|| 4.66] 3.13} 2.82] 7.79] 8.00) 10.61] 10.00/) 1-95) 1.50 
1304] 1.06] 1.06] 2.12] 2.06|) 3.03] 4.32} 2.81] 7.35] $.00] 10.16] 10.00/) 1.74] 1.50 
1305] 2.00) 1.17| 3.17| 3.30] 3.84] 2.58] 0.71) 6.42] 6.00] 7.13] 7.00/| 9.85] 10.00 
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Descriptive List of Station Samples, 1906. 


Manufacturer, place of business and brand. 


Station number. 


1307|Crocker’s Ammoniated Corn Phosphate...............+. s alehevosevelelelavoals oloeteteredetcesciee 
1308/Crocker’s Ammoniated Corn Phosphate......... efoleleveluiolelolelsietotetateletstercleteietete do0n0d00D 
1309|Croeker’s Aroostook Potato Special......... alste'ejsiavare'e/etolejaleieteretalelee telersioeroveletet toto ere 


1310)/Crocker’s Aroostook Potato Special....... ©. isievsiaiays tala ehetore ehatelebaloleiarete Ce eia ene totale p0000 
1311|Crocker’s Grass and Oats Fertilizer............0.cscccvcccccccccccccsvecesccvcceece 
1312)Crocker’s Grass and Oats Fertilizer........ cc cece cece cece ec cee cette es ecceeeesvece 


NZ14 | Crocker?S Highi Grad el. ieiecivere’s oleieieleveleielelsiele}evololeisieisvelei« ielciele/etelelelelotorerecistlelsteer rere eeicteleleretate 
1316|Crocker’s New Rival Ammoniated Superphosphate............... cc ceeeeeseceee 
1317|Crocker’s New Rival Ammoniated Superphosphate...............cccceee ee eeeeee 


1318/Crocker's Potato, Hop and Tobacco....... dois cfalslavsietaretsraisinltevevarersterstarciatcteletebteretertorerateters 
1320|/Crocker’s Potato, Hop and TobDacco............ cs eee ccc cce ene ccccccctteeeceececes 
1322|Crocker’s Special PotatO Manure....... ci... ccc cece c cece ccc eceeeccecees podooo 


1323|Crocker’s Special Potato Manure, 
1324; Cumberland Guano for ali Crops........ 
1326|(Cumiberland! Botato Mertilizer yore ao icicielocieiiciels olere olive relcielorevatelelelele eisieteieretetetoeoieieiiee ie 


13827|\Cumberland Potato Fertilizer-........ 0c. .cccccc cess ccccesressccrssescctevececsses 
1328|Cumberland Seeding DOWN ManuLe.......... cece ee eeee cece eee e ce eeccreeseees 
1329/Cumbelland Seeding DOWN Manure.......... cece cece ee cen et eee eeeseceecetsececcere 


1330/\Cumberland Superphosphate................. cc cecece cece cc cece ete e cece cesressnscecs 
1331/Cumberlanad/Superphospnater cryin. ccs. cccis «cies -ccisresslaperleikociieeieteiotieieteeieeieeeene 
1332||Danlinig7s) Blood Bone andy BOCA she s..2/.)sercicls eleisiercicielclolelereleistilelalelekersteteteletietarerstetattebeieteletctere 


1333 ||Min'e Ground BOW eae die are sietelnisicis\s ras ctelsiststelelcrereyeieo sis efelerersteleieletererereteiere NadtonucoDdéKdenG 
1334|Grass and Lawn Top Dressing...............-seeeeee go0dD oO ae 
1335|Great Eastern General Fertilizer 


1336|Great Eastern General Fertilizer 
1338|Great Eastern Grass and Oats FPertilizer......... ccc cece ee cece cent weet ttc cececcees 
1339|Great Eastern Grass and Oats Fertilizer........... cc cece cece cece cnet eecestecsecs 


1341/Great Eastern High Grade Potato Manure...........cecceeeeccecesecerceetsecceees 
1342|Great Eastern High Grade Potato Manure...........cccceeee cocccccrecccecccceecs 
1344|Great Eastern Northern Corn SpecCial............ ccc ce cee eee cert e cee e eee ceeeece 


1345|Great Eastern Northern Corn Special.:............... aieletneretehvererc teeters soopocudtasod 
1347|Great Eastern Potato Manure : 
1348|Great Eastern Potato Manure 


1349|Great Eastern Potato Special...... 0.0... ccc cece ccc e ccc ce teceeesecereecs dooone 
1351!High Grade Fertilizer with 10% Potasbho. i Ea Cee an ane e 
1352|High Grade Fertilizer with 10% Potash ........... cece cece cece cece ress cee ececeeeee 


1353) High Grade Sulphate of Potash........ cc. cc cece cece ee eet e ee ec ete evecee podoDudb000 
1354) Lazaretto AroostoOk POtatO GUANO ....... cece cece ewe cece een eee ee eee eceeseeeece 
1353| Lazaretto Corn Guano..............- siajelelerelelelelersiaicts eelevetetelsTontoleickelstettfetetet ter teloaterstetete riers 


1356] Lazaretto High Grade Potato Manure...........c cece cece eee e cere ee eeeeeteteeees 
1357| Lazaretto High Grade Potato Manure............-.++.. AbGo nocoadonoUdacecndoGdduGD 
1358} Lazaretto Propellor Potato GUAM ......ciccecccee rece e reeves ceeeeseresenscoesecses 


1360] Muriate of Potash............. alekeloietelarcietstatehevetetere Bevatatsietelstetelosttetetete artateratvatnteletetereteisietarsteters 
1861) Nitrate Of SOGB......... ccc cece cece ccc cccncsccnes Sista tiette slate SioMeee 
1362] Otis’ Potato Fertilizer..............cccsesceee Ware Ssh clavateca arevatbroratdlouste tele reteventarsteres adobancHC 


Station number. 


Soluble in 
water. 


ecceee 


eeceee 
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Analyses of Station Samples, 1906. 
NITROGEN. PHOSPHORIC ACID. POTASH. 
Total. Available. Total. 
a 3 3 3 3 
© oO ° ° oO oO o 
& o sS 2 o ® ) 
2 a Wits 6 | 2 / 2 : = at (tee : e 
S43 us} 3 re 3 uc} oe 3 a ‘i 3 
So S) H J o 1) q y q H rst 
Se We iia iis ve (ee We | alee 
PS ee ES Pa Mle NEE Msp UA ese WN We) & | 
% % || % % % % % % % % 
0.84! 2.05 Behe 4.42) 3.44] 2.81 86} 8.00] 10.67)...... 1.98 ea 
1.13] 2.33) 2.06]] 5.23) 2.97) 1.85] 8.20) 8.00] 10.05)...... 1.76} 1.50 
1.12} 2.00) 2.06|| 5.83) 3.30) 2.77) 8.63} 8.00} 11.40]...... 6.00} 6.00 
0.74) 2.01) 2.06 6.22} 2.54) 2.26) 8.76) 8.00} 11.02)]...... 5.79| 6.00 
el liovetetaratellfeieiovers silleiere selec 6.26) 5.57} 1.95) 10.63) 11.00) 12.58]...... 2.23) 2.00 
olldadontnoadonlodcod 6.27| 4.26] 1.75) 10.53} 13.00) 12.28]...... 2.06) 2.00 
1.52) 3.23) 3.29]} 4.58] 3.57) 1.91] 8.15) 8.00) 10.06)...... 6.58] 7.00 
0.82) 1.30) 1.03 2.39) 5.82) 3.07} 8.21} 8.00} 11.28)...... 2.34) 2.00 
0.74; 1.32} 1.03]| 4.75) 3.61) 2.49) ° 8.36) 8.00) 10.85]...... 2.27) 2.C0 
1.04) 2.11, 2.06]} 3.88, 3.98) 2.55, 7.86) 8.00) 10.41)...... 2.90} 3.00 
1.08} 1.97] 2.06 4.91} 3.22} 1.84) 8.13) 8.00] 9.97]...... 3.31| 3.00 
1.42} 3.24) 3.29)| 3.03] 4.51] 3.11) 7.54] 6.00; 10.65]... .. 11.08; 10.00 
1.30} 3.42) 3.29|| 2.28) 3.64) 3.39] 5.92) 6.00} 9.31]...... 10.73) 10.00 
0.78} 1.04) 1.038 5.65] 3.14) 1.83) 8.79] 8.00} 10.67) 10.00 2.29) 2.00 
0.94) 2.29) 2.06]} 3.19} 4.95) 3.23} 8.14! 8.00) 11.37) 10.00]| 38.44] 3.00 
0.72} 2.14) 2.06 6.67| 2.21) 1.93] 8.88) 8.00] 10.81] 10.00 3.24] 3.04 
0.78} 1.14) 1.03 5.61} 3.18} 1.62) 8.79} 8.00) 10.41} 10.00}}/ 2.23) 2.00 
0.72) 1.14) 1.638 4.75) 4.63] 1.75) 9.38) 8.00] 11.13] 10.00]} 2.26; 2.00 
0.88) 2.18} 2.06!) 3.81) 4.31) 2.36] 8.12} =.00} 10.48} 10.00]| 2.53) 1.50 
0.88} 2.07) 2.06 4.56] 3.06] 3.11] 7.62] 8.00} 10.73} 10.00 2.34) 1.50 
1.74) 4.32] 4.10 3.09] 3.60) 2.62) 6.69) 7.00) 9.81) 8.00 8.09} 7.00 
ayereietGie OT OCU ek eal aS alla pand allboanodlladooad Metloeltt wea Minoan olicococas 
0.04) 4.93) 3.91 1.28) 4.56] 1.24} 5.84] 5.00} 7.18] 6.60 2.62) 2.00 
0.58} 1.02) 0.82)| 3.54) 4.12) 2.64) 7.66} §&.00) 10.30)..... 3.73] 4.00 
0.46) 0.95) 0.82)| 4.86] 2.58) 2.72) 7.44) 8.00} 10.16)...... 4.01} 4.00 
dodcoclloniotoDlooens 4.67) 6.02) 2.04] 10.69) 11.00] 12.73)...... 2.10} 2.00 
Raters rote level ava/eiail evarsiecess 3.52) 7.01) 2.93} 10.53) 11.00] 13.46)...... 2.02} 2.00 
1.52) 3.53) 3.29 8.60| 3.87| 2.42] 7.47| 6.00) 9.89)...... 10.19} 10.00 
2.02} 3.438] 3.29 4.69| 2.60} 1.66) 7.29) 6.00} 8.95)...... 10.07} 10.00 
0.82} 2.388] 2.06 5.15| 3.55} 2.21, 8.70] 8.00) 10.9]1|...... 2.24! 1.50 
0.92} 2.41) 2.06 4.12) 4.78) 2.65) 8.90) 8.00) 11.55)...... 1.88] 1.50 
0.86) 2.07) 2.06 4.58} 3.79) 3.02) &.37) 8.00} 11.39]...... 3.40} 3.00 
1.32} 2.14) 2.06 Dea 283 Qe Seza Ss eOON LOE Sb eeeces 3.25) 3.00 
1.44) 3.35} 3.29 5.57) 2.88! 2.08] 8.45) 8.00) 10.53]...... 7.32) 7.00 
1.38) 2.7)) 2.40 1.99} 3.64! 1.56) 5.63! 6.00} 7.19} 7.00]| 10.03) 10.00 
1.18) 2.51) 2.40 4.47) 2.85) 0.97) 7.32{ 6.00} 8.29] 7.00} 10.49} 10.00 
aon 4H Seen Relleaodeel lipobeee hsasocs loc ooddllosaccalsoocorleaGasc tssoces 45.28} 48.00 
0.54) 0.98) 0.82 Hold) Bs15i) 221 S30) S200} LOSI osee ee 4.06) 4.00 
1.44] 2.16) 1.64 4.61} 2.81} 2.55) 7.42) 8.00) 9.97]...... 2.37) 2.00 
1.34) 3.25] 3.29 3.62] 2.58] 2.25) 6.20) 6.00) 8.45)...... 10.18} 10.06 
1.34) 3.51) 3.29 OESWAN B3S1B3)) ECR ESOL) CASO Blog 65 10.98) 10.00 
1.18} 2.05} 2.06 5.53] 2.63] 2.64] 8.16} §.00) 10.80)...... 5.62) 6.00 
PPP tated lFetehe terete che rote revel ecateuecave:l io eiesecenet| Ceretecerere'llretepe Gavel Ralerg teva] lepehevepenaMeneturs ter: 50.60) 50.00 
500000 EGS LE ESO sy casei are vcdeveotes| lovee lelecs | loroveretones| (esate vara oreteteremellalad tetera eeretermeel leteteletete 
0.68) 2.03] 2.06 6.30] 2.16) 1.80) 8.46) 8.00) 10.26) 10.00 3.11} 3.00 
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Descriptive List of Station Samples, 1906. 


Station number. | 


Manufacturer, place of business and brand. 


Otis’ Seeding Down Fertilizer. .............0ccccccccccsccccccciverces 
OtisySmperphos phate nem ecrcrecereceiciaciciietemiciecletsracteratecveterelere 
Pacific Dissolved Bone and Potash. 


a Pacific Dissolved Bone ang POtash.|. cic: ss clelclelsieleicielelsleiclelel ste ievainistersiorclelohaietelerietisteteletete 


Pacific Grassland! Grainy Mertilize risa. ls ceiclelel-leieloeieleieieleicintelsieelsialdeleiseieeieetiene te 


9) Pacific Grass and Grain Fertilizer............c.. cc eee eeeeee ences ppouacosudaKoOdee 


Pacific High Grade aeneral Fertilizer..........0-csscccscncccencceucseccsrosessecies 
BAC G INODSGUEG MAM Ore eeerelecicicins cisco eisielelcisistelelere le leleratalolelolepetchetel steleistetatelsteleraletatstetetetete voters 


ZIIPACITIC LOLALOIS PE CIA ye ctrelselnelsiete s)aleloeleleleieleletsictetetcleiciersialeloveielolacietetaters nyovodéobwagdD0006 


RACING FOtato/SPeelalei ciciicsjscieseccicicsleleeels\s\e/clelels “+11 e/ele mlstolefeiotslorstereiatisieteletensteretietsteleiere 
Packer’s Union Animal Corn Fertilizer............. wists qcodoobade 
Packer?s Union) Animal! Corn) MertnliZzersss.te\elelcls\sjsloiel-teleleleleletelsteleteterareleiscteterterelereteietetes 


Packer’s Union Economical Vegetable Guano 
Packer’s Union Economical Vegetable Guano 


9}Packer’s Union Gardener’s Complete Manure...........sceeeeeeeeeee 


Packer?s! Umiom Hip h Grades cleiciels clscieleinslelsisiereleiele(clelelelele/ofeketeloreletstoretatetatorerejeleratetetelorers 

Packer75) Union Potato Mamuce sire cicicicieieieies\s(clolelele/o\elelele/einielsjotetevelstalstetatstersisleisisteletsisterstaletele 
Packer’s Union Potato Manure..... a Syefateieietevojate late evelays/siers aicleloretefeketetetottteters yelelel stares e600 
Packer’s Union Universal Fertilizer..-.......-.ccceccccccecsssetecccess jodooboaoaad 
Packer’s Union Universal Fertilizer 
Packer’s Union, Wheat, Oats and Clover Fertilizer..................... 


Packer’s Union, Wheat, Oats and Clover Fertilizer...............cceeecsccccececs 
Plain SuperphospHate way ceeciierelicieleleicicisie sicieisielstele/sisiereleleielsieletele cislabtetoreretselatertectetetreterere 
Quinnipiac Climax Phosphate for all CrOps.........c cece cece eee e cree cssceevnccccce 


Quinnipiac Climax Phosphate for all Crops...........ccceceeccecececceccceccscvecs 


2(QuinniplaciCornyManurez ere ce cereleiteleisicial eleelelsieelsisiecinicicie clesiceeeieiceitetetsioeioeletemimictetstete 


QuInNNipigMe | COPMYMAMUTE ss leielaleclalsielslelerereicielevelalavelevereraveleleleve ereleleverleretetetereteteretereteneetareteetereteteys 


Quinnipiac Market Garden Manure............ecceccccccccccccncccececes seletereleielererete 
Quinnipiac Market Garden Manure 
Quinnipiac Mohawk Fertilizer....... bagaasasoouedudDdGDD0QddcE sioleleletetsteteterereereisieteieretets 


Quinnipiac Potato ManuTe............. eee eeeeee dood -obeconoddouss00000000 ieahetetetevelerals 
Quinnipiac Potato Manuresys seme cieicieciciicisiosleicieicierclslsicielelersieisieicictererteieicteicieteeteceechs 
Quinnipiae Botato PHOS PHAaber se icciscicsic cisicicsieiciclecicleleciieieierioten bikeleste teeters tenes 


Quinnipiac Potato Phosphate................ Viecavevela lots ehstaveielatarelenelaleterstatretercbetetcerete baddGo 
Read’s Farmers’ Friend Superphosphate...............seeeeeeeee cobosucondddoonuOd 
Read’s Farmers’ Friend Superphosphate..............-.. Yateeteteied eretoreteareteietecteleieiereits 


Read’s High Grade Farmers’ Fertilizer..............-c.sccccccccceecccces atalsteteteeyeiets 
Reag?s) PotatomMian ure szyececicileleleiicielete</elaleleioretslelciele ole lelelielolomersioretiareteree ictetet eleieketret ieioiete 


Read?s Practical/ Potato Specialises cies sestelslaielcisisieiersieiecieieisten ndcbocdgcoonnadadGuer 
Read’s Standard Superphosphate....... Binlevelelafisinteleteveteverebeienelereieteretatars SUBOOCS noaasuocd 
Read’s Standard Superphosphate............. Macedccdoae Evatoleceleletetetsietaleretsrereiererstenere eyerets 
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Analyses of Station Samples, 1906. 


Station number. 


NITROGEN. PHOSPHORIC ACID. POTASH. 
Total. Available. Total. 

al | leur Vetta 

£ |g So DO sh ats 2 & 2 

LOR | te : =| 2 2 2 ; A : | —S =| 

wa] SH so) 3 HH =) c 3S KS) a i) 3 

2o | 40 q a 2 ) = q Fa r= mu A Fay 

ees fe ils | o| 8s | 8 6.) Bie is 

SSE oS iro | ae | 2 le | os |e | Ss = | & 

|%|\|%\% || D1% 1% 1% | % | % | % || & 
meraioea dcu7lxcoslltecasl cial Scaoll eooal: cool 6c eal) aecoollt seal ean 
1.23} 1.00] 2.23| 2.06|| 4.59] 4.60| 2.53) 9.19] 8.00] 11.72| 10.00|| 1.96] 1.50 
Jb5n05| S6abcel amen ae 6.35| 4.00] 1.68] 10.35] 10.00] 12.03] 11.00|| 2.09] 2.00 
sconcellaceccel eeneee Gane 3.64| 6.60| 2.46] 10.24] 10.00] 12.76] 11.00|| 2.08] 2.0¢ 
0.21| 0.68] 0.99] 0.82|| 3.59] 3.00] 1.94] 6.59] 7.00] 8.53| 8.00\| 1.75] 1.00 
0.60| 0.72] 1.32] 0.s2|| 2.81| 4.51/ 2.63| 7.32) 7.00] 9.95] 8.00\| 1.27] 1.00 
1.87| 1.30] 3.17| 3.30|| 5.63| 2.71| 2.25] 8.34] 8.00] 10.59! 9.00]| 7.07| 7.00 
0.22} 0.90] 1.12] 1.03|| 5.66] 2.84) 1.98] 8.50] 8.00] 10.48| 10.00|| 2.29] 2.00 
1.11] 0.96] 2.07| 2.06|| 4.71| 3.03} 3.15] 7.74| 8. 3.66| 3.00 
1.03| 1.04] 2.07/ 2.06|| 4.12] 3.95] 2.33] 7.37 3.18| 3.00 
1.34] 1.18] 2.52] 2.47|| 5.63] 4.14] 2.53] 9.77 2.44] 2.00 
1.18] 1.30] 2.48) 2.47|| 5.45] 2.30| 2.56] 8.75 2.32| 2.00 
0.83] 0.56] 1.39] 1.25|| 3.99] 2.85] 2.65] 6.84 3.87| 3.00 
0.51| 0.84] 1.35] 1.25|| 3.51] 2.97| 1.85] 6.48 5.12| 3.00 
0.97| 1.50| 2.47| 2.47/| 1.29| 5.38] 1.91] 6.67 10.26! 10.00 
2.03] 1.92] 3.25] 3.29/| 5.85] 2.63) 1.81] 8.48 7.27| 7.00 
0.85 1.18] 2.03] 2.06|| 5.69| 2 83| 2.21] 8.62 6.12] 6.00 
1.42} 0.98] 2.40] 2.06|| 4.18] 5.53| 2.70| 9.71 6.69| 6.00 
0.61| 0.44] 1.05] 0.82/| 5.38] 3.43/ 2.21] 8.81] 8.00] 11.09}...... 3.85] 4.00 
0.66| 0.76} 1.42| 0.82|| 4.24) 3.45] 2.64] 7.69] 8.00] 10.33|...... 4.51| 4.00 
teeteeleneeeedee Saal eee 6.86] 3.22} 2.11] 10.08] 11.00] 12.19]...... 2.08] 2.00 
souLieee ae Re etc 3.08| 9.17) 1.47| 12.25 11.00] 13.72/.... 2.811 2.00 
» OS eee eee 5.90! 9.32] 2.481 15.22) 14.00] 17.70] 15.00]]......]...... 
0.15] 0.86] 1.01]. 1.03|| 5.47/ 3.18] 1.30] 8.65; 8.00] 9.95] 10.00|| 1.84] 2.00 
0.79] 0.56] 1.35| 1.03|| 5.50| 3.05] 2.49] 8.55] 8.00] 11.04] 10.00|| 2.26] 2.00 
0.89] 1.22] 2.11) 2.06|| 3.22| 5.67| 1.88] 8.89] §.00| 10.77| 10.00|| 1.66] 1.50 
1.11| 1.04} 2.15] 2.06|| 4.85] 3.51] 2.25] 8.36] 8.00] 10.61] 10.00|| 2.80| 1.50 
1.77| 1.40] 3.17| 3.30|| 5.%7| 2.64] 2.36] 8.41| 8.00] 10.77| 9.00|| 7.49] 7.00 
1.89] 1.60] 3.49] 3.30]! 3.83] 4.09] 2.14] 7.92] 8.00] 10.06] 9.00|| 7.07] 7.00 
0.47| 0.75] 1.22] 0.82/| 5.10| 3.29] 2.42] 8.39] 7.00| 10.81] 8.00|| 2.29] 1.00 
1.15] 1.36] 2.51| 2.50|| 3.08] 3.45| 2.02] 6.53] 6.00] 8.55/ 8.00|| 4.78] 5.00 
1.05] 1.62! 2.67| 2.50|| 4.96| 3.69] 1.89] 8.65| 6.00] 10.54| $.00|| 5.33) 5.00 
1.06] 0.96] 2.02) 2.06|| 3.29] 5.76] 2.77| 9.05] 8.00| 11.82] 10.00]| 3.43] 3.00 
1.15] 1.00] 2.15] 2.06|| 3.57/ 5.06] 2.87| 8.63] 8.00) 11.5u/ 10.00|| 3.28] 3.00 
1.07| 0.94} 2.01| 2.06|) 3.64] 4.71] 3.09] 8.35] §.00| 11.44] 10.00|| 3.42] 3.00 
1.04| 1:02] 2:06) 2.06)| 5.45] 3.05 2.31] 8.50 8.00| 10.81] 10.00|| 4.10| 3.00 
2.01} 1.30/ 3.31/ 3.30|| 4.04] 2.51] 0.83] 6.55] 6.00] 7.38] 7.00|/ 9.73] 10.00 
1.11} 1.48! 2.59] 2.47|| 2.95] 3.85| 2.75] 6.10| 6.00] 8.85] 7.00|| 9.76] 10.00 
0.60| 0.42! 1.02] 0.82|| 3.96] 2.44] 2.32] 6.40] 5.00] 8.72) 5.00|| 6.42) 8.00 
0.53} 0.56] 1.09! 0.82|| 2.09] 3.24] 2.05] 5.33] 4.00] 7.38] 5.00|| 6.88] 8.00 
0.39] 0.64| 1.03| 0.82|| 3.92] 4.03] 2.13] 7.95] 8.00] 10.08] 10.90|| 3.94! 4.00 
0.32] 0.66] 0.98) 0.82|| 4.42| 3.48] 2.33| 7.90} 8.00] 9.23] 10.00|| 3.96] 4.00 
0 ea cecccclececce{eceeee{| 4.50] 5.12] 2.14) 9.62] 10.00] 11.76] 11.00]! 2.04] 2.00 
cons ool soReel eee eee 5.71| 4.05| 2.67| 9.76| 10.00] 12.43] 11.00|| 2.¢s} 2.00 
1.09] 9114] '"2293)""206|| 4:88] 3.63/ 2.40] 8.51) 8.00/ 10.91) 10.00|| 4.95] 6.00 
I 
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Descriptive List of Station Samples, 1906. 


Station number. 


3|Standard Bene and Potash 


5| Bowker’s Bone, Blood and Potash 


1479 


Manufacturer, place of business and brand. 


Read’s Vegetable and Vine Fertilizer. ......... cc ccc cece eee sete ee eect secre 90090 
Soluble Pacific Guano sie. ne ceric ciecine cle .c)eieieie/sieielalele}-i0\0/c1s\e\ele\eieleletare pod nonudcosaoo0Tdad 5900 
Soluble Pacific Guano. nos poise eek aiebia cere wales ce sieieiele seleeen Clee eevee nent 


SIStand andPAl Bram lenic << cisicliciciciccicisiels) Moleiciciereleisisivieieletels nivielelstelsleletalelstsisreleiettetaretsictaraitersteretaterate 


StandaradVasBra cl eacrccieleereiotereccictelcieielovelerelevereleicvereveielelelelelolel=(eletomiateraleletetetaleketaatete ate eteteteteys 


Standard Complete Manure.... 
Standard Complete Manure ...........ccccee cece nee cee cece renee eeeeetsenseeecs S000 


Standard Fertilizer........ wiataie je avahalaleValereie eyevealajavanstore ateleceletsisiacalgvatakeversterere revels laraere ators D10006 
Standard Fertilizer........ cielo: sie: efate/olaresalereialsve avela\elsjcvel avelelsielorelslsitlerNale A Tee ETH O eet e 


s|Standard Guano for all Crops ...........ccccee cece ccc s cece ccc vcccescccccscccccessees 


9/Standard Guano for all Crops..........-- pooéonabadoac PRPC ae Gado poeto dao: 060000 


Standard Special for PotatoeS.........cccccceccececceescceee Seleleicfavelstoteteclel tele terctsteneye rats 
Stan dard Special for POtatOes eins e cnc cuiclecsccieccicle victelers cisiecinciniciiemiecieieeiieieeeiieiter ticle 


3|Williams & Clark’s Americus Ammoniated Bone Superphosphate............. 
5|Williams & Clark’s Americus Corn Phosphate ..........--ccececetcceceecccerceece 


Williams & Clark’s Americus Corn Phosphate..........sccsccceccecceccccerereecs 


Williams & Clark’s Americus High Grade Special................ccceeeescccceees 
Williams & Clark’s Americus High Grade Special ............. (Wnaggddon coOUDDODRS 
Williams & Clark’s Americus Potato Manure ..........cccec cence este eee ceeccenes 


2)Williams & Clark’s Americus Potato Manure ..........ccecceeeccccscceecreee tee 
8|Williams & Clark’s Royal Bone Phosphate for all Crops.........cscceeeceecceecs 


Williams & Clark’s Royal Bone Phosphate for all Crops...... ...-.ccseeseseseee 
ARMOUR FERTILIZER WORKS, BALTIMORE, MD. 

ALIN OUNISVANMES O1UDI Erie aclsta cele retotale oiclstelatolelstelarctaleieverelel cele ietelel sists eleven teteteloheietreterereretetors 

Armour’s All Soluble.............. 

Armour’s Bone, Blood and Potas 


Zs /Armours Bone; Blood and Botashiee. om ski -ccesciisice sleleiciels cleielelel leleioreteleleteietetelete eiomer tere 


Armour’s Fruit and Root Crop Special...... .....cccccee sce ececececsctecccscsceces 
AV IMOUT SI GLAINI GLO WET) erancicclelctcincleeeteisleiseinicleielesala)sieclele(aisielsie\clstereleetetetetneteletetettenteteteere 


ATM OUNSIGTAINIG TOWED siege ceeloeicioloecisiele\clels sieielejeveleielstelerajeleveletcieictelerieteveistotstersleteretereretetetere 
ALMOourT Ss HighiGrade Potato Mentili Zen: -tc-cicerceclssleicleleielelelolcielsineteioteieretlomietetteteteteetere 


8 Armour’s High Grade Potato Fertilizer.............ccsccccccccccecenle cecrerccecss 
9} Armour’s Wheat, Corn and Oats Special Fertilizer .............ce cece eee eee e eee 


BOWKER FERTILIZER COMPANY, BOSTON, MASS. 
Bowker’s Bone, Blood and Potash 


Bowker’s Bone and Potash Square Brand 


9| BowKer’s Bone and Potash Square Brand...........ccceeeeceeece cers ceeceecrcceee 


BOwker78 COrmyBNOSPH Abe’) -emieteccieleesiclelelele'eleleleistelaleleiele\elololeloielelololeralelelohet-telelel-feteteteteteteyeyel= 
Bowker’s Corn Phosphate. .........0..ccccecccs cocncccceccecienssoisce seve a ee ccsisies 


3iBowker?s) Marly) Potato Mamure sss ciec:csictele ein eieisisisie)+]sietelelseieisleletelelelelatetetatatttelafoleloketolefotal=tey= 


Bowker’s Harly Potato Manure..........-...cccccccccvcceccscts seccecrersssscnsces 
Bowker’s Farm and Garden Phosphate...........ssecsccccccecccrccesstesserercecs 


Bowker’s Farm and Garden Phosphate...... ..ccceeccecccecsesetcerceneseescceeee 
BowKer’s Fresh Ground BOne..........cccccsccccsserececccce cesses escsesccrrsens 
Bowker’s Hill and Drill Phosphate............s.e+se0 Gbaguasgod0aDG0dOcc 0deon00008 


. 
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POTASH. 


Total. 


Available. 


PHOSPHORIC ACID. 


FERTILIZER INSPECTION. 


Total. 


Analyses of Station Samples, 1906. 


NITROGEN. 
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Descriptive List of Station Samples, 1906. 


Station number. 


Sop 


BSS SSS SE 


Manufacturer, place of business and brand. 


Bowker’s Hilland Drill Phosphate.............eeeeeeeseeee SodduondceHO D0 Ss 9000I0c0 
Bowker’s Market Garden Fertilizer...........ccccceescccccccsccccecns do0AboOU0OGdO 
Bowker’s Market Garden Fertilizer.............-.eeeceeeeeses Saieietele eialoterctaleralevatereretele 


Bowker’s Potash Bone..........see.sseceeesees Sonddooo0dedc00c goocdoaps000b000002 a000 
Bowker’s Potash or Staple Phosphate .......ccsecceeeeercecceccscessecseverssecess 
Bowker’s Potato and Vegetable Fertilizer................0685 so008a00 aletelereieleteraretetels 


Bowker’s Potato and Vegetable Fertilizer............. bodcaso00K0c slefaiclatelsfetateratetelelols, 
Bowker’s Potato and Vegetable Phosphate................cecceccvesceccecvceneees 
Bowker’s Potato and Vegetable Phosphate... ....... elelele(olelaretertateteteteleleteeton temeetetelere 


3| Bowker’s Six Per Cent Potato Fertilizer..........cc.ececsccccccccccccsceccees erste 


Bowker’s Six Per Cent Potato Fertilizer............... dnodosuOkCCdC sgood0u0R00 O00 


3} BowKker’s Superphosphate with Potash for Grass and Grain.......... poosdoddo0d 


Bowker’s Superphosphate with Potash for Grass and Grain................ 5000 
Bowker’s Sure Crop Phosphate.......... alelelaleloratelojeleieleleteleialeleleieisieeiiereCeteitelerateierestetietetats 
Bowker’s Sure Crop Phosphate....... DODMOUDO ODD OO SO COND OOGEOT OnU be vdanbodadoous000D 


Bowker’s Ten Per Cent Manure..........ccseeeeees coeveee sleteietete sleleleletereleletaststeltetetstel= 
Monticello Grange Chemicals..........eseseceveere S0b00  DOo0GD0aDD6D00C00 ocg0080000 


2)/Special Potato Manure for the Grange............0. secesscevees ob0000000 Soa0d000d0 


3|Stockbridge Special Manure for Corn (Class D 107).........cececcseeeeeevees od008 


Stockbridge Special Manure for Corn (Class D 107).........secececccccccece ie 
Stockbridge’s Special Manure for Grass (Class F 56) 


Stockbridge’s Special Manure for Grass (Class F 56)........ccerecesceeneens eeleleree 


y|Stocktridge’s Special Manure for Potatoes (Class D 610)............... dooodocaon 


Stockbridge’s Special Manure for Potatoes (Class D 610)..............- soo000s0000 
Stockbridge’s Special Manure for Seeding Down (Class © 610)...........e.ses00% 
COE-MORTIMER COMPANY, NEW YORK, N.Y. 
. Frank Coe’s Celebrated Special Potato Fertilizer...........c..cceeesscccccence 
. Frank Coe’s Celebrated Special Potato Fertilizer...........cccseeeeecessencece 
Frank Coe’s Columbian Corn Fertilizer.... 22... ..cccceccescecerceenscees 660000 
. Frank Coe’s Columbian Corn Fertilizer......... SOARS Jicia deslaoleerseaes esata 
Frank Coe’s Columbian Potato Fertilizer..............ececceceeeserevccees 60 
Frank Coe’s Columbian Potato Fertilizer................- 1 aval aatay eve eater eteteleperererete 


Frank Coe’s Excelsior Potato Fertilizer. ..........ccccccccee ee ceccecececcsccsces 
Frank Coe’s Excelsior Potato Fertilizer..............ceseeseescccceccceces 5000 
Frank Coe’s Grass and Grain Special Fertilizer..............-sseeeeees poo Oded 


Frank Coe’s Grass and Grain Special Fertilizer................ slefatetetetereleteletetetelet 
Frank Coe’s High Grade Ammoniated Bone Superphosphate................, 
Frank Coe’s High Grade Ammoniated Bone Superphosphate.............s06. 


Frank Coe’s High Grade Potato Fertilizer...........0c.e0s ceceeeccenecens 
Frank Coe’s High Grade Potato Fertilizer....... “ 
Frank Coe’s New Englander Corn Fertilizer 


Frank Coe’s New Englander Corn Fertilizer. ..... ...... .....eceee Soodgoosos0 
Frank Coe’s New Englander Potato Fertilizer.........cccecceccsccecee seeeeeee 
Frank Coe’s New Englander Potato Fertilizer......... eiitelalsieveteretetetereseictetoratalere D000 


Sr) 


. Frank Coe’s Prize Brand Grain and Grass..........seceeees cleia/efaeloloretere everoleioterelste 
. Frank Coe’s Prize Brand Grain and Grass............ aleluiel etotevemereletcleretetenstetetetetetetele 
. Frank Coe’s Red Brand Excelsior Guano............. cc sec cccce ee ccccscceceecees 


eoficfic>] 


Station number. 


FERTILIZER INSPECTION. 187 


NITROGEN. PHOSPHORIC ACID. POTASH. 


Total. Available. Total. a 

a cS rc = ~ 

Len! ~~ ~ [=] 

A © o ig ® o o o 

it a » oO = a) re) Ps 

Oo, Q ° rs o a} 2 ° SI e c ° c 

BH] eH bo} 3 3 |: 5 uo) os ZS 3 Z 3S 

2a |30 q B me ® tl A Fa =| rar A a 

poles |e leis |e |e 18 |e |e leis 

° 
ale EEE ee cinelliaeaia ee tetera, alte irc ele acy ||. is; 
Yo |) Yo | Go | Ye YO | YON Yon Yo GY a Ys % 

1.49} 0.98) 2.47 347 6.89] 2.41] 2.41} 9.30] 9.00) 11.71) 10.00 2.37 J 
1.29) 1.44) 2.73) 2.47 1.36] 5.15} 2.17) 6.51) 6.00) &.68) 7.00}| 10.15) 10.00 
1.70} 1.12) 2.82) 2.47 4.29} 2.41] 1.63] 6.70} 6.00} §&.33) 7.00!| 9.65) 10.00 
0.52) 0.64) 1.16} 0.82]) 6.87) 2.94) 2.32) 8.81} 6.00} 11.18) 7.00}} 2.11) 2.00 
0.61) 0.58} 1.19} 0.82 5.42) 2.86] 2.50) 8.28) &.00) 10.78) 9.00}} 3.34) 3.00 
1.73) 1.02) 2.7 2.47 5.07} 38.50} 38.70) 8.57] 8.00] 12.27] 10.00}| 4.32) 4.00 
1.50) 0.92) 2.42) 2.47 6.67} 2.27) 2.45) 8.94]. 8.00) 11.39] 10.00)| 4.39) 4.00 
0.87] 0.86} 1.73) 1.65}| 5.84) 2.81} 2.44| 8.65) 9.00) 11.09) 10.00||} 2.08) 2.00 
0.99; 0.80) 1.70) 1.65}| 6.22) 2.67) 2.56) 8.89) 9.00) 11.45) 10.00)} 2.24) 2.00 
0.82} 0.68) 1.50) 0.82]; 4.18) 2.91) 2.40) 7.09) 6.00) 9.49] 7.00|| 7.27) 6.00 
0.44) 0.64) 1.08} 0.82/| 5.45) 2.69) 2.26) 8.14) 6.00} 10.40) 7.00|)} 5.41) 6.00 
ooalloacoaclloaaae |laocoac 5.58) 5.10) 2.32} 10.68) 10.00} 13.00) 11.00}| 2.02) 2.00 
sdacoolladopdollonbaes Iaeaeed 6.94) 3.18} 0.85) 10.12} 10.00] 10.97) 11.00}|} 1.7 2.00 
0.66] 0.88} 1.54| 0.82 5.55) 2.80) 2.50) 8.35! 9.00) 10.85!) 10.00}} 2.19) 2.00 
0.44) 0.70) 1.14) 0.82]| 5.82) 2.98, 2.27] 8.80} 9.00} 11.07/ 10.00;| 2.12) 2.00 
0.49} 0.54) 1.03) 0.82)|} 3.80) 3.15) 2.49} 6.95) 5.00} 9.44) 6.00 7.80} 10.00 
0.96) 1.56) 2.52) 2.50!) 6.41} 1.81] 1.11) 8.22} 8.00} 9.33) 12.00]} 4.01} 4.00 
0.95} 0.84) 1.79) 1.50)| 4.47) 4.59) 2.39) 9.06) 9.U0} 11.45) 12.00)) 12.06) 12.00 
0.87} 2.54) 3.41) 3.29}| 2.95) 5.93) 5.00} 8.88) 10,00} 13.88) 11.00)|} 6.29) 7.00 
1.13] 2.56} 38.69) 3.29|| 4.15} 5.01) 3.98) 9.16} 10.00} 13.14] 11.00|} 5.96) 7.00 
1.90} 38.20) 5.10) 4.94 4.90} 1.74) 2.16) 6.64) 4.00) 8.80) 6.00]| 6.83) 6.00 
3.72} 1.00) 4.72) 4.94]) 1.99] 3.42} 2.68) 5.41) 4.00) 8.09) 6.00)} 5.58) 6.00 
1.75) 1.28) 3.03} 8.29}| 4.16) 2.12) 1.10} 6.28) 6.00| 7.38) 7.00 9.95} 10.00 
2.05) 1.14) 38.19} 38.29]; 3.97] 2.06) 2.23} 6.03} 6.00/ 8.26} 7.00 9.53} 10.00 
1.23) 1.22) 2.45) 2.47 4.04] 2.97] 2.08] 7.01) 6.00) 9.09} 9.00}} 19.40} 10.00 
1.15) 0.56) 1.71) 1.65)} 6.49) 1.56) 1.79) 8.05) 8.00) 9.84] 10.00]; 4.06) 4.00 
1.19] 0.54) 1.73) 1.65)} 6.52) 1.87) 1.71) 8.39) 8.00) 10.10] 10.00/| 3.84) 4.00 
0.69) 1.04) 1.73) 1.23]) 6.33) 2.03} 2.93) 8.36] 8.50) 11.29] 10.50]) 2.84) 2.50 
0 45) 0.96) 1.41) 1.23)) 5.71) 2.26) 2.70) 7.97) 8.50) 10.67| 10.50); 2.73) 2.50 
0.67} 0.75) 1.42) 1.23]| 6.41) 1.87) 1.99) 8.28) 8.50) 10.27) 10.50|\| 2.56) 2.50 
0.86} 0.56) 1.42) 1.23 7.19} 1.90} 2.12) 9.09) 8.50) 11.21] 10.50)| 2.90] 2.50 
1.94) 0.58], 2.52) 2.47 6.28} 1.60) 2.30) 7.88] 7.00) 10.18) 9.00 8.09} 38.00 
1.88) 0.78) 2.66) 2.47 5.57| 1.14) 1.74) 6.71] 7.00} 8.45) 9.00}! §.68} 8.00 
0.66} 0.44) 1.10) 0.80]} 6.95) 1.98) 1.82) 8.93) §.50) 10.75]...... 1.66} 1.50 
0.64) 0.44) 1.08} 0.80)| 6.95) 2.15) 2.27) 9.10) &.50) 11.37]...... 1.67} 1.50 
1.56] 0.98} 2.54) 1.85]| 7.35) 1.87) 2.42) 9.22) 9.00) 11.64) 11.00); 2.90) 2.25 
1.03} 0.80} 1.88) 1.85 7.02} 2.01} 38.33} 9.03} 9.00) 12.36] 11.00}} 2.64] 2.25 
1.47) 1.21) 2.68} 2.40]| 7.45) 1.08} 2.16) 8.53) 8.00} 10.69} 10.00/| 5.15] 6.00 
1.48] 1.06) 2.54) 2.40]). 6.62} 1.52} 1.68} 8.14} 8.00} 9.82] 10.00}| 6.22) 6.00 
0.94! 0.64) 1.58] 0.80) 6.05} 2.34) 2.39) 8.39) 7.50) 10.78) 9.00)/ 3.56) 3.00 
0.83} 0.58} 1.41) 0.80}| 5.69} 2.47) 4.11) 8.16) 7.50) 12.27) 9.00}| 4.48) 3.00 
0.35| 0.83} 1.18] 0.80}| 4.77] 2.37) 4.66] 7.14) 7.50) 11.80) 9.00]| 3.45) 3.00 
0.41} 1.02} 1.48} 0.80}] 6.45} 2.19) 3.60) 7.64) 7.50} 11.24) 9.00/| 3.09) 3.00 
codeac oa ssc0dllsa000 7.94] 3.10) 2.23) 11.04] 10.50) 13.27] 12.00} 1.95) 2.00 
copcosloooden Sodallosoooe 7.43] 3.64) 2.07) 11.07] 10.50) 13.14] 12.00}; 1.80} 2.00 
1.87| 1.02} 2.89] 3.30]| 6.99] 1.88) 1.96] 8.87} 9.00) 10.83} 10.00]! 6.12) 6.00 
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Station number. 


Descriptive List of Station Samples, 1906. 


Manufacturer, place of business and brand. 


E. Frank Coe’s Red Brand Excelsior Guano............-csseeeees sdgonnouOdoO00907% 
E. Frank Coe’s Standard rade Ammoniated Bone Superphosphate........... 
E. Frank Coe’s Standard Grade Ammoniated Bone Superphosphate............ 
F. J. CARSLEY, DEXTER, ME. 
Dexter/Special(PotatonM anure ie cieieicicieleielelsieio eleivivielelclole/slsielelelolelelolereletsteterelelolsinielstetelelobateniate 
HUBBARD FERTILIZER COMPANY, BALTIMORE, MD. 
Aubbard’s Bone, Blood and Potash.............scceseee elololotaleteloveleloetetelerelereieeretetertetete 
Hubbard’s Farmers’ I. X. L- Superphosphate..............eseee Melerelaraeleloteteteratelssiete 
Hubbarda’s Hoval ESTAS I 2 stetaveleiessictelolelole eleteinielalclelelorsioteievelelelereloieleteisteretatsteltetetotetepts pocdoGod0o. 
JOHN WATSON COMPANY, HOULTON, ME. 


5|Watson’s Improved High Grade Potato Manure..csiessst conse eee 


LISTERS AGRICULTURAL CHEMICAL WORKS, NEWARK, “Nie 
Lister’s Animal Bone andi Bota sie ie oc.<c.ccicccisicisisieieleciriclale clsicieieloieietalelsietteiclatereeistereteralevels 
Lister’s Animal Sone and Potash... .....cccccccc cece cence enter eetecceccsescessecees 
Lister’s High Grade Special for Spring Crops........... Nelelataislaletlctoiterteractoteteeteteetere 


Listers ONei Gai SPeCial ey cai-<riere/olelo cio sjeieleleleielelelelsicielelaleleicieielelersisiciateleistetekcieisieteteteimetetetetsiette 
Lister’s Oneida Special................ cece eseccccseeces PPE aadodnodaccoaucane 
Listers PotatorMia mare serteici-vscrelaveielelcvorels)etniolsiolcjelaterejeielelatelsie(aieys/eieieisiersiotelatcielaletelatateretterekteio tet: 


ListersiRotatos Manure sips cteictelslelelsiole\siovelelele/cicielelelelelcl-\eie/aievetoielchataieielsleleloielsiatsinteretetevereretsietels 
Lister?s Pure Raw; Bone Meare .\s)siaicryal\erelelels\leleloieie = /-ieleia1s\e)e/eleleielsicteielctele tose teresa 
Listers Special iCormAMertili Ze riveree « ecieverelevcrelaleicie)ol-Velelerereie/= eielaloreleleledeetereteroens SandsoAae 


Hister2siSpecial) CornyhertiliZerssi-y.is- -jleye\sicleieisiele\elele!«lnvoleieinieloleleyeialeyoretereieteteterelcletstetersieletretats 
Lister?s/Special-PotatOrwMertili Zee ism aie cieieie sinleleisieiclaieictelnleteleletelsveioielsteloicteteretchetoreteieloietetoeaiers 
Lister’s Special Potato Fertilizer................. = aravataas a leravelelelsrayare eleTeloteteeleratelelakborare 


Lister’s Success Fertilizer.........-2..sccecesee cece cece ce scee tc cnsceceecsrccescece 
MIsSter2S! SUCCESS MELtN Ze ceiei-olsretelteicieleleierclaleteieievelelevelcleletelsieleleleie stevelevetcintstelerelaetreterterioierere 


2 ister:s' 10Z PE OtAtO GOW Tefajarejerielsialo elelatelelsleretolale sisieloieielelainies sion ce lelelereleletelolelslalcleteLeteneletateteters 


Lister’s aoe POCATOIG ROWS Teieleleioievolololeloielotoleletel-loleielelelelolelelsleleiereleleievoley-tcketetstoteloketteleletetelerte terete 
NATIONAL FERTILIZER COMPANY, BRIDGEPORT, CONN. 
Chittenden?7s\Complete Root Mentilizersnn-cesicell-i-ticicis eee cioeisieleeterereeileerictoe 
Chittenden?s) Eureka Potato Mentili Zens n- jci)niclccleilsleiele cielo niclelaleve ele eieieteledevetatelelateretelere 
Chittenden’s Excelsior Potato Mertilizer. << 01.010 2 0000 « «1s c\cice.els)s\s\elo[e/e/nieialslelelaieleysls 


Chittenden’s Excelsior Potato Fertilizer........0........cce cece eee cee eeecereeeee 
Chittendents!Market/Garden sMertili Zeya cccicicle cise cleleleieleintelsieleieticlereltorelelreieteretees cave 
NEW ENGLAND EERTILIZER COMPANY, BOSTON, MASS. 


2INeweHneland Complete; Manure. syjaciieljevele s\eisieleieleiciolsieloleleisieieieieierlelotorteteleteteieeteearteirs 


New England Corn aud Grain Fertilizer 
New England Corn and Grain Fertilizer 


iNew, Englaudi Corn? PHOS PWAte rercietelecterctsilelcleieieeielelstsieleeeieiel-ielsielniel siete eee eee eee teareree 


News bn elandiCorniPNoOsphatecancmeirie siecle clenileselteiie cise eisciie erence eetieerns 
New England High Grade Potato Pertilizer. .. 26... ccc co clese cls sisielenielelelelalelecle 


New, England High Grade Potato Mertilizert ec c.c- 2 ileeelineioeeeiteietteictieters 
New England High Grade Special 10 Per Cent Potash.............. bie cleuelatels detocion 
New England High Grade Special 10 Per Cent Potash.................. - LBeconane 


New England Market Garden Manure 


7|New England Potato Fertilizer.................... 


News England Potato Hertilizenycccccctescciisscicieitoniicicncicte nicer 


News Enelan di BotatorGrowerircisisicjstelsiceleiieisioctecieien tlelslsisleteleveisieteleveterele Meleleteeietetsiseitetets 
New England Potato Growet................---- BOode  ‘bGOROWISSO pO00DbODCD0CCeE 
New, England SuperphospHate rence crclsicleleieiciey-aicielete oreistelcleisiel etolrie)ateloveratelelefekeletetetedeterterereistels 
NewebnelandiSuperphnospHate rc crcieciererclsmicciels cllclerslaleslstatesalcretaiel-\elelore etetelelelertetetetstetetetetetcler 


Station number. 


FERTILIZER INSPECTION. 189 


Analyses of Station Samples, 1906. 


NITROGEN. PHOSPHORIC ACID. POTASH. 
Total. i Available.| Total. 

=\2 | Se Baliga lat rates rs 

R= S —} 

2 8 Sip ieee 2 3 3 

OQ 5 i ee : a o Q : : A = 

seleei/ sila se/s4e)1¢]e2l3]¢2 3] 4 

Belge 5 3 Bee | VS hl ise lees We ile 5 | @ 

(o) o (o} t=] i=} Ss 

SE ES) SS Gal Ca TED a estan ler squats Py ilts 

lo % % % % % % % | % % 
2.28] 1.32) 3.60) 3.30)| 7.13] 1.60) 1.35) 8.73 700 16-08 10.00 6.79 0 
0.44) 0.92) 1.36) 1.20 6.71] 2.16) 1.42) 8.87] 8.50} 10.29) 10.00 2.14| 2.00 
0.73} 0.90} 1.63) 1.20 8.37) 1.28) 2.11] 9.65} 8.50] 11.76] 10.00|| 2.61] 2.00 
2.39] 1.08} 3.47) 3.70}} 5.81) 1.54) 2.19) 7.35] 7.00) 9.54] 8.00|| 9.87] 10.00 
2.39) 1.02} 3.41) 3.29)| 4.75) 3.04) 0.98) 7.89] 8.00} 8.87) 9.00|| 7.34] 7.00 
0.95} 1.22} 2.17) 1.65 3.19] 4.85} 1.79} 8.07] §&.00] 9.86) 9.00}} 2.18) 2.00 
1.31} 1.10) 2.41) 2.47 3.16] 3.838) 2.32] 7.04] 8.00] 9.36 9.00} 4.02} 4.00 
1.96} 1.21) 3.17) 3.00 3.81} 3.43) 2.81) 7.24] 6.00] 10.05 7.00 5.24) 5.00 
doacacllanndoollaboocelloooddd 6.86} 3.65 1.71 10.51] 11.00) 12.22) 12.00 2.01) 2.00 
Beeeteteyalllevetetore eliicieisiv:ain\| ieie'e aie 4.08] 6.41} 2.51) 10.49} 11.00} 13.00} 12.00|}} 2.31) 2.00 
1.09} 0.72) 1.81) 1.65 5.90} 2.32} 1.58! 8.20} 8.00} 9.78) 9.26/} 8.81) 10.00 
0.73] 0.67) 1.40} 0.82 3.54) 4.21) 2.46) 7.75] 7.00] 10.21) 8.00 1.32) 1.00 
0.63) 0.64) 1.27) 0.82 5.63] 2.60} 2.36) &.23) 7.00} 10.59} &.00 2.14) 1.00 
1.65) 1.50) 3.15, 3.30 4.94) 3.29) 2.39) §.23] 8.00) 10.62} 9.00 6.14) 7.00 
2.81) 0.46) 3.27) 38.30 5.36) 3.17 -63} 8.53) 8.00] 10.16} 9.00 6.81) 7.00 
0.7 WON Roa PEGsiloooooollasadcullosoccollonaoculloaase EAD Deer ertstete=i tei aietere 
1.25) 0.86) 2.11) 1.65 4.61} 3.34) 2.54) 7.95) 8.00] 10.49) 9.00]} 3.19} 3.00 
1.13) 0.74) 1.87) 1.65 4.96] 2.92) 2.93) 7.88] 8.00] 10.81) 9.00 Sa22 aco 
1.13} 0.74) 1.87) 1.65 5.39] 2.45) 2.78) 7.84) 8.00) 10.62) 9.00)/ 3.06) 3.00 
0.94} 0.99} 1.938) 1.65 5.38] 2.48} 2.36) 7.86] 8.00) 10.22) 9.00 2.84) 3.00 
0.92) 0.38) 1.30) 1.25 6.28] 3.09} 3.13) 9.37] 9.00} 12.50! 11.00 Dateal D2) 
0.62| 0.86] 1.48] 1.95|| 5.41) 4.07) 1.59] 9.48] 9.00] 11.07| 11.00|} 2.23] 2.00 
1Wat83}] Tet) 9 BID} Bast) ANG SoOs)|, Web Go sO) Bae ssouc |! 10.14) 10.00 
2.01) 1.22) 3.23) 3.30 3.22) 2.82) 2.35) 6.04) 6.00) 8 39) Siete leiers 10.62) 10.00 
1.60) 1.54] 3.14} 3.30 6.30] 1.82} 1.80) §$.12] 8.00} 9.92] 10.00 7.67| 6.00 
1.85! 1.34] 3.19! 2.40 2.89! 3.88) 2.67) 6.77) 6.00) 9.44) 8.00)/| 10.37) 10.40 
2.31] 1.16} 3.47) 3 30 2.41] 3.25) 3.56) 5.66] 6.00) 9.22) §.00|| 11.19) 10.00 
2.08) 1.42) 3.50) 3.30 4.63) 0.22! 3.46] 4.85! 6.00] 8.31] 8.00 9.70| 10.00 
1.66} 0.64] 2.30) 2.40 8.54; 3.05) 2.42) 6.62) 6.00} 9.04) 8.00 5.11} 5.00 
2.16] 1.15} 3.31) 3.28 4.37| 2.79] 1.53) 7.16] 6.00 8.69] 7.00 8.20) 10.00 
0.57] 0.70) 1.27) 1.22 CUO  OFIBY) EBT TsOall” WUD) Da EN) Secce 2.33} 2.00 
0.63) 0.68} 1.31) 1.22 5.02) (2532) 1.22) 7234) 7.00) 8.56). 2.20. 2.01} 2.00 
0.99} 0.74) 1.73) 1.64 6.30| 1.96) 3.14) 8.26) 8.00) 11.40; 9.00 3.03) 3.00 
1.00} 0.78} 1.78} 1.64 6.64] 1.80) 2.55! 8.44) 8.00] 10.99} 9.00)} 3.17) 3.00 
1.18) 1.34) 2.52) 2.46 5.17| 38.71) 3.66) 8.88} 8.00] 12.54) 9.00 6.13) 6.00 
1.20} 1.10) 2.30) 2.46 4.66) 3.28) 2.32) 7.94! §&.00} 10.26) 9:00 6.76) 6.00 
2.14) 1.13] 3.27| 3.69]] 4.10] 4.45) 2.14) $.55| 7.00) 10.69] 8.00|| 9.40) 10.00 
1.79} 1.70} 3.49} 3.69 5.87| 1.97) 2.27) 7.84] 7.00] 10.11) 8.00;} 10.16) 10.00 
2.64) 1.52) 4.16) 4.10 4.55| 4.61) 2.40! 9.16) 7.00} 11.56 8.00 5.39| 7.00 
1.14) 0.82) 1.96) 1.64 5.63) 2.64) 1.54) &.27) 7.00} 9.51] 8.00 4.14; 4.00 
1.06) 0.82) 1.88] 1.64 5.45| 2.41] 1.53) 7.86] 7.00} 9.39 8.00) 4.33) 4.00 
| 

1.10} 1.24) 2.34) 2.46 4.83) 2.11} 2.02) 6.94 6.00) 8.96 7.00} 9.69} 10.00 
1.12| 1.10) 2.22| 2.46 3.37| 4.06) 2.09) 7.43] 6.00) 9.52) 7.00}} 9.80) 10.60 
1.22} 1.25) 2.47] 2.46 6.27| 3.22) 2.90) 9.49} 9.00) 12.39) 10.00); 4.00) 4.00 
1.27) 1.10} 2.37] 2.46 6.86] 3.39} 2.96; 10.25) 9.00) 13.21) 10.00 3.87} 4.00 


I90 MAINE AGRICULTURAL EXPERIMENT STATION. 1906. 


Descriptive List of Station Samples, 1906. 


Manufacturer, place of business and brand. 


Station number. 


OLDS & WHIPPLE, HARTFORD, CONN. 

1617) Hxcelsior PotatomMertili Zen iyi sim cere cicle cnc er leleieteteleiclelololaieloleleloleloreleleleteverstelelsieteheletetetste 
PARMENTER & POLSLEY FERTILIZER COMPANY, PEABODY, MASS. 
1620)A. A. Brand........... oicholalelslaieiefalchalsleleleisisfefalencielstelelelsfeleleyctcveteyclelevelefelaieleteletetetetetoleletettetetarsreretstert= 
1621) Aroostook Special. KookoodadoupHoopdhoadaoooddebooed Mistelnrercievevelelercleteieverekete dooduObUObO00000 9g 
TG22ATOOSTOOKASPE CLAM eu veteeyesercielrclalelcteeieieierclelsvetetereleleleheleetele ofelersiereloteraialstolelotoltetetettenststcteteteetetterey= 


1623) Bin eG round) Bom siereeicisiccia orale aholateracess/cbelaictoteloheteteuneloierslalalctelereieclehetoteraterererennte niatcleietotere 0000 
1624 Muri a texOLoP OLAS serie srcrtereccterevsetete cere istatersiotercloleleteteve ro eleveieleleleleverevelatereteteraeers afavotetsveetereleters 
GZS NitravecOL SO ae si icie civics (oetarsierelsloreieiaie sreiove istaje/oleleveleve:tisce/etsrelalesetofelte)misletanenereteteere eteteletreteietetetere 


1629 Special’ BotatoyMertili Zen jas cieleicicis sec cilcreieiloieicicielelele/celoleloiesetelefelolelelelstelstokatelereteteretcteteteteteratats 
1630)/Star Brand Superphosphate........... cece cece eee ee cere cece r scence teecsceesseseens 
PORTLAND RENDERING COMPANY, PORTLAND, ME. 

LGS5 (BONS PD USty MAMAS sei ele-istey-iefevelolelereloelsve/eieieleleleleleleieisieisietclelers/eloletelaltolersterterete 
1636 Bone Dusty Mamas ekraicleciereteieieieletelolemiarsieeleleleletel clelelolelalayetetueleiolalelatelstetonelolebebetelertekereheletoretateratets 
R. T. PRENTISS COMPANY, PRESQUE ISLE, ME. 

1640| Prentiss Aroostook Complete Fertilizer... ....-..c cc cece sete cece cece eer eeeceecens 
1641|Prentiss Aroostook Complete Fertilizer............. cece cece ee cece eer treet eeerenes 
1642|}Prentiss Aroostook Special............... cece sc eee ees ceccceeeeccccereves goo00d000600 


PROVINCIAL CHEMICAL FERTILIZER COMPANY, ST. JOHN, N. B. 
1647 |Special/BotatosPhHosplhatersedeercrcireicicts elelieieleleielelofereleleisiereieiciotersialeleleteteteieieietoetelstetetetaretelenereterets 
1648/Ten Per Cent Aroostook Complete PotatoO......... cece cece eee cee cece eens enseeee 
P. H. READ, FORT FAIRFIELD, ME. 

1649 Read? ssPOtatOIG TOWEL aaaersicteieielelclerlsicleieisiclelelerelovalersieverstelahejeleteleleveVeloteleloleteleleletereretecetereiotereretatere 
RUSSIA CEMENT COMPANY, GLOUCESTER, MASS. 

1652 ||BSS@X: AUFSUP SLED IMOSPH Ate s\ce--icicietet\ereiejsinrevelelolelclercloie/cielelalslore) teletelelcletorelcteleteleteteveraisictetetommtetetets 
1653; Essex Complete Manure for Aroostook County Crops ........seeeeeeeeeeeceecees 
1654|Essex Market Garden and Potato Manure........c.cseccceeeee er eetceeeccasevncees 


1655 |W SSO KXNKGHISH AN AEROLTAS IMs cerveevsisisielelsteleleteleleovelovels erelelevelaler cNelolete terete sl oberaistetelettareretetetelete ‘ 
1656) WH Sssex, NOXeXe Mishian GyBotalslaecicricptsiste sictelateteleteteloteteleceielseleielerersieietelerelarsteners 
SAGADAHOC FERTILIZER COMPANY, BOWDOINHAM, ME. 
NEGIVATCIANEHOS PHA tee iemietcicieverelcitsbiecisiscle cine cicielelovelalsleiintectaleleteisteleleloratelersinetstete 
1662} Aroostook Potate Manure 
1663) Aroostook Potato ManuLe........... cece eee cece reece rece ce secs ceserence etaleelatalstaretare 


1664| Dirigo Grass and Grain Fertilizer. ........ cece cece ec nec e eee eee n ete eeenssesesees 
VG6G MuriaterotePotasheiecrcecmiicieke oeiietinlelcecieleclelelelslelsiertalelererele Badoo raleteretateretoeielatclstetetetetats 
TGGTINITLACCTOL SOG airij.\oiereielrelelcieievale[olaisl cleioleleisicleleleleleleieielalelclelele cia Lea's sa alad td areeemleree eee eae 


1668|Sagadahoce High Grade Superphosphate.......cseccccccerecceeceerercees a0000000000 
1669|Sagadahoc Special Potato Fertilizer....... cc. cece c eet e cree cece recent ncevecteescecs 
1670|Sagadahoe Special Potato Fertilizer.............ccceecceeceeceeerevees see seeeees 


NETL PXEXe Ch emi cal PMertiliZe rye seqya\cjare/srsteicisistelafelere nefslelelolelateielel ojelelereitvelelelerevetereterereterereiate anonbcde 
IGTZ Wank eCesMertilt Zerectemilercielseletlervereioietercielel eveleisivovete erelolel olalelelaie/atvateralcteteletorsterereiters foooor do6G0 
1GT3| WANKER METUIMZEL sicrrereeictatshelerelcteloleicieesetelelevaleleratelele lets! oletefenclofeveleicleletetstetetertetetars Hdesoouocoscog 
1674/1 3=6=1OUM ET tITZE re eerericyateleteateleleieletetatobelsleletctelereleloleretelerelelerctele(otoreretelclolorelelsherstoheretereRelchetstalsteteteteteteters 
: J. W. SANBORN, GILMANTON, N. H. 

1676|Sanborn’s Special Potato Fertilizer. .........ccccccceccncccectccceectercecccecereece 
SCIENTIFIC FERTILIZER COMPANY, BUFFALO, N. Y. 
1678/Scientific Potato and Vegetable Fertilizer........ccsccceeeseecs BpoogooKdequcUb OSU 


FERTILIZER INSPECTION. I9I 


Analyses of Station Samples, 1906. 


Station number. 


NITROGEN. PHOSPHORIC ACID. POTASH. 
Total. Available. Total. 

s 4 | al pe F 

a x ig ‘ cs} & o > 2 

o,|2 : A ® i 2 : a : = : = 

Scie ee iso | S|) elle IS Oe | seg 

Sees: |e I SBS Wie Bo apie ine 
c ° S 

me | Se |e | o ca Me an en Py MN ey ts) = | 3 
%o % % % % % % % % | % % 

23} 2.18] 3.41] 38.30]| 0.51) 5.86) 1.30} 6.37) 6.00} 7.67)|...... 9.73) 10.00 
2.37) 1.61) 3.98} 4.10}| 3.72} 4.51) 3.06} 8.23) 7.00) 11.29} 8.00 8.24) 8.00 
1.69] 1.78) 3.47) 3.29}| 4.91) 2.95) 2.28) 7.86) 7.00} 10.14) 8.00 9.87) 10.00 
2.01) 1.58] 3.59} 38.29]| 4.37) 4.29) 2.70} 8.66] 7.00} 11.36] 8.00 9.48) 10.00 
UECO ThE FASC eeu ee eS allgnnooallgguondl |sosoon UO Oda h EIU AS oooolloopgac 

Perea eyal lFevetakctetellicieiclcteleu|icieevave ce: || ietetatovetes|eleyotete sl \/ar's\areiecei| feleveret ater ere lei leaMetatoce tool tuvatavaret 46.52] 50.00 
15.41)...... S41 PLS SI|||Pvavavereces liezeloveserel| fovetetet otal okevererovel feveveteterel ltrvetaretovel llereteveretelllltetefeterciel| ratatelotate 
0.51) 0.50} 1.01) 0.82/| 5.35) 2.10) 1.53) 7.48) 7.00) 9.01) 8.00)| 2.30) 2.00 
0.52] 1.14) 1.66) 1.64 3.32} 3.51] 1.86) 6.83} 6.00) 8.69] 7.00 4.40) 6.00 
1.19} 1.18} 2.37) 2.47 5.33] 3.36) 2.17) 8.69} 8.00} 10.86] 9.00 4.08) 4.00 
1.59] 1.18] 3.07} 38.29]| 5.30] 38.73} 2.17) 9.03} 8.00} 11.20} 9.00 7.34| 7.00 
0.68} 0.84) 1.52) 1.64 4.23] 3.30) 2.25) 7.53) 7.00} 9.78] 8.00 2.62) 2.50 
O62) 22) oA ae Ssoccllonooocllocdocollasaoocllocacod 17/226 |W GOO) ||fepeverers ell telereisvers 
OBO 2seG) Cova Hoe eogaoglldoodonllaanodclicnocdallbocade IN BSRAL USSU asodcallaccoac 
2.31} 0.92} 3.23) 3.29!| 3.78] 3.09) 1.74] 6.87} 6.00} 8.61] 8.00} 10.07) 10.00 
2.26) 0.92) 3.18) 3.29 3.46] 3.23; 1.43) 6.69) 6.00] §S.12) §.00 9.87} 10.00 
1.49} 1.18) 2.67) 2.88 6.86] 1.93} 0.19|/ 8.79) 7.00) 8.98) 8.00 8.44! 8.00 
1.15} 1.04) 2.19) 2.47 TEST ly ed S |e Oed 5 PEO 2 P6200 9a27]ese00 5.11] 5.00 
1.05} 0.58) 1.63) 1.65 6.06] 2.72} 0.92] 8.7 8.00} 9.70} 10.00 8.63) 10.00 
1.07} 0.48} 1.55) 1.65 5.73| 2.42) 0.54) 8.15) 8.00} 8.69] 10.00}} 10.01) 10.00 
1.25) 1.14) 2.39) 2.00]} 4.80) 2.48) 7.62] 7.28) 8 00] 14.90)]...... 6.25) 6.00 
2.18] 0.92) 3.10) 3.29}]} 4.90} 2.37) 3.99] 7.27) 8.00] 11.26)...... 9 62} 10.00 
1.76] 1.59) 3.35} 3.30 1.55) 4.28) 3.28] 5.83) 6.00] 9.11) 7.00 6.77| 8.00 
0.10} 1.06) 1.16) 1.00 0.95| 5.13] 4.95] 6.06] 7.00) 11.01} 9.00 2.19) 2.00 
1.19} 2.18| 3.37) 3.30]| 5.42} 3.92] 1.83] 9.34] 7.00] 11.18} 9.00|] 9.5x] 9.50 
0.97; 0.92) 1.89) 2.00 0.83) 6.59} 4.80) 7.42) 8.00} 12.22) 10.00 5.95) 5.00 
0.44) 1.58) 2.02) 2.10 1.18} 5.67) 6.55} 6.85} 9.00} 13.40] 12.00 2.70) 2.25 
0.95} 1.60) 2.55) 2.10 0.72] 6.07) 6.48] 6.79} 9.00) 13.27) 12.00 2.44] 2.25 
s5occcllocoso0olfooeoobllaoaoon||| LSSOU i Se2o ORS LT G6 MIS SOO LG la OO! erence tererererars 
0.7 0.46} 1.20) 1.05 4.40! 3.48) 1.08] 7.88) 6.00! 8.96! 7.00 2.75! 4.00 
1.17] 0.22) 1.39) 1.05 2.74) 3.30} 0.96) 6.04) 6.00; 7.00; 7.00 4.03} 4.00 
0.31} 0.56} 0.87] 0.85 2.09} 4.87) 1.56) 6.96) 6.00} 8.52) 9.00 5.18) 3.00 
sococslléoduncllescacellopoousllllbasosallbooaodlladsagellaggdod| /ocudvdllongacclloacado 49.08} 50.00 
IG SONM oR sas LSE NL GOO || errr papas vave! |p cvete lever |lavavevetslet Patatevers ellicrerctetovel | isteverecevel | teieieretohel etoretevete 
1.16) 0.46) 1.62) 1.85 5.30} 3.64) 0.96) 8.94) 7.00) 9.90} 8.0Q/| 3.52) 3.00 
1.15) 0.54) 1.69) 2.00 5.44) 3.98) 0.76) 9.42) 7.00) 10.18} 3.60 7.30) 8.00 
1.32] 0.66; 1.98} 2.00]| 3.43] 5.00} ©.98} 8.43] 7.00} 9.41] 8.00 7.74) 8.00 
6.84} 1.18} 8.02) 7.00}} 0.16) 7.69} 0.46) 7.79} 3.00) 8.25) 7.00 8.07} 8.00 
0.72) 0.06) 0.75} 0.40/) 6.86] 2.37] 0.08} 9.03; 7.00} 9.11] 8.00 2.23] 2.00 
0.61) 0.10) 0.71) 0.40)} 6.17) 3.54) 0.61) 9.71) 7.00) 10.32] §.00 2.54) 2.00 
1.43] 0.68) 2.11} 2.20)| 4.47) 3.91) 0.54} 8.38} 6.00} 8.92) 7.00/| 9.34} 10.00 
1.85} 1.31} 3.19) 3.30}| 2.93) 6.26) 1.72) 9.19) 6.50) 10.9)| 9.50))} 10.51) 10.00 
2.97; 0.90) 3.87] 38.33]| 2.71) 4.51] 2.25) 7.22] 7.00} 9.47] §&.00]) 7.43] 10.00 


Ig2 MAINE AGRICULTURAL EXPERIMENT STATION. 1906. 


Descriptive List of Station Samples, 1906. 


| 


Station number. 


Manufacturer, place of business and brand. 


SWIFT’S LOWELL FERTILIZER COMPANY, BOSTON, MASS. 
ACid PHOS PHAUCC i .ci- aie ecisiajeievieieiele el =]- ele)elevicislareie cunouacc00B0UG0dD slot atoteroiste(aterers veieis vejeias 
Ground Bone.............. is stolptfele oleleletctelcveleleveleieloteistetelelerolelereleyeloveteistoteletateteteletetemerevel creme nGoG00 
MUriAtevOfsROvas ba rercrsecierciccierleleicretetelnteleleietelateleieieieletciereieleretete siateleteinelete pocoLuobocoOUGGE states} 


INTETALCKOLSS OM Bree creretereicieroielorevetereboreletore olaistelarelelelererel celeletetoleletelefovsleretors a} dValeisieleleidieielaietareVatelevetetereteta 
Swift’s Lowell Animal Brand..................0005 sieisiose/oie eieteloleverotctereiciete ddodonuooncsud 
Swift?s) Wowell Animal Bram re oe i(e)c/ic1c.0/a1cieiereieicie« wls/sielnieie isi ctelelolelebelonsielsrolatelctelsreinteretiete 5 


Swift’s Lowell Bone Fertilizer................22eeecees wei etaxels eietsiats duondounoo 500000 
Swilt’s Lowell Bone Mertilizery ey. i eicococe celeisesiee sl eclecincceiee nee Eee eee EEeEne 
Swift’s Lowell Cereal Fertilizer................. 2.2 cece eeeees ODGoOOC pac0c0udo0N00 g000 


3\Swift’s Lowell Cereal Fertilizer... ...............s008% MORIAROOCINLORGOODODDbOODUAO 


Swift’s Lowell Dissolved Bone and Potash .........ccccc cece cee cece scccesteceecs 
Swift’s Lowell Dissolved Bone and Potash............ccc cee cee cen cecccecssscecece 


Swift’s Lowell Empress Brand........ccccccccccccccccccccccccsccccccccssccess sd0000 
Swift}s dowel ohm press! Brand -).).).)-)- <i) c\e\l-\oj-ls/0\sls)s\0\ole/a{olelalnielefeheieneisteteretaicicletereveletetere 


3 | Switt?s Lowell: POtatOiG rOWwel4ieijerccicicisciciels.+ «siete cleiejelaicleVelsierslolevelelels olelototeteerecie oiateeteleeieteee 


Swift’s Lowell Potato Manure.........ccccee eee ees seeees aleleielololetctetetetercreretetalevethctaret™ 
Siwitt?s PowellyPotatouM amu sey. cal tolclcielelsisteielelele(elelelele/e/elsleseielelete oloielelohersintertereereeree tetas 
Swift’s Lowell Potato Phosphate...............ccceccceeeeeeeenceecece bodagbAgD000C 


Swift’s Lowell Potato Phosphate................cccccccececcccsccccc:cenceecs 500000 
Swift’s Lowell Superior Fertilizer with 10% Potash........c.cecceeeccene sececeee 
Swift’s Lowell Superior Fertilizer with 10% Potash..............seccecssscccscces 
WHITMAN & PRATT RENDERING COMPANY, LOWELL, MASS. 
POtAasShyS PeCialle-mciciswisiceiclelleleie sictelcleleielelalsielelelsieloleleleloielsicleie eielelsielefeleieloleteterierictterlereraisietetere 


IMC ZSTBMDIS GLOW EL cicietalelelorolelolelelelolereleto elelaleieleicleleierevelelaleis(etelelelereloYele|ataielefelelotevetatetctotetetetelretstettee) 


FERTILIZER INSPECTION. 


Analyses of Station Samples, 1906. 


Station number. 


14 


NITROGEN. PHOSPHORIC ACID. POTASH. 

Total. Available.| Total. a 
5 : aes ae F 
AN ee ey Wa 2 2 2 
Sees Nis ee le hr WOR eg sl Bil vege iI 
Sev g H = o TA =| Ea [=| Fa S as 
5 Se] 3 a 5 > ) re} 3 5 a | a 
So ce eS) 5 o ® q S 5 o) 5 ° 5 
SP Se | & | oS eR CH MEN Ee Ue a | © 

! 
% % % % % % 

ce ae eae am 9.94] 3.70| 11.17| 12.00| 14.87| 14.00]]...... 

MRS NSEOD OLA T It ene la atom atau RM egy 24.71| 23.00||...... 

088 aN e ene PARR GROSS STS TGR MONS Fe Td FH NIC 45.08 

ce 15.25] 15.00 ee ey as tees LSE LIRA 
1.10] 2.31] 2 3.92| 2.58] 10.71) 9.00] 13.29] 10.00|| 4.25) 4: 
1.11] 2.43] 2.46 3.98] 2.67| 10.62) 9.00] 13.29] 10.00|| 4.19) 4. 
0.72| 1.73| 1 2.52] 1.91] 9.30] 8.00] 11.21] 9.00|] 3.24) 3. 
0.73 1.84) 1 .53| 2.08] 9.18] 8.00] 11.26] 9.00|| 3.21] 3. 
0.40} 0.49] 0.89] 0.82 :71| 1.19] . 7.34] 7.00] 8.58] §.00|| 1.23] 1. 
0.31] 0.53] 0.84| 0.8 2.31] 1.10] 7.08] 7.00] 8.18] 8.00]] 1.16] 1. 
0.77| 0.84] 1.61] 1. 4.22] 2.99] 9.93] 9.00] 12.92].10.00|| 2.21) 2. 
0.64] 0.98] 1.62] 1.6 3.51| 1.96] 10.91) 9.00] 12.87] 10.00|) 2.00] 2. 
0.64] 0.70] 1.34] 1. .23| 2.45] 1.59] 7.68] 7.00/ 9.27] 8.00|| 2.18] 2. 
0.65} 0.62| 1.30/ 1. -90| 2.41] 1.16] 7.31] 7.00] 8.47] 8.00|| 2.13] 2. 
2.19] 0.92] 3.11) 3. -91| 3.38] 1.29] 7.29] 6.00] 8.58] 7.00|| 10.55] 10. 
On 10875|) 76) |: .47| 2.88| 1.43] 8.35] 7.00] 9.78] 8.00|| 5.11) 4. 
0.87| 0.S1| 1.68] 1. .47| 3.41] 1.65] 8.88] .7.00| 10.53] §.00|| 4.201 4. 
1.38] 1.05] 2.43] 2. /14| 2.68] 1.49] 7.82] 8.00] 10.37| 9.00|| 6.00] 6. 
1.36] 1.02] 2.38] 2.46|| 5.61] 2.96] 1.56] 8.57| 8.00] 10.13] 9.00]; 6.27] 6. 
2.03] 1.41] 3.44) 3.69]| 3.73] 5.16] 1.85] 8.88} 7.00] 10.73] $.00|| 9.92] 10. 
1.95} 1.22] 3.17| 3.6 -21| 4.61} 1.59} 8.82) 7.00] 10.41} 8.00]| 10.17] 10. 

| 
0.74] 1.64| 2.38] 2. 2.07| 7.16] 2.09] 9.23] 6.00] 11.32] $.00|| 10.49) 10. 
2.52} 1.01/ 3.53| 3.29|| 1.60/ 7.61] 1.19] 9.21] 8.00] 10.40| 10.00|| 6.56| 7. 
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Deser iptive List of Manufacturer's Samples Licensed After 
March 1, 1900. 


Station number. 


Manufacturer, place of business and brand. 


BOWKER FERTILIZER COMPANY, BOSTON, MASS. 


1118|/Special Potato Manure for the Grange.............cesecceen ceesescesccsceseess 


LISTER’S AGRICULTURAL CHEMICAL WORKS, NEWARK, N. J. 


TAS VB OMe MIS Beir cee aici lescverelelolelerets levers [oleleleietelelejoloiolslalelveveeiail lelelcieleletchoterereteieteteratcteret aioe tetas 


SAGADAHOC FERTILIZER COMPANY, BOWDOINHAM, ME. 


00|3-6-10 Ber uazer 12 Nh Ries eiclerereiesadelere clereieielele ele.sieltetelelevels rolevere,sitsave sree eteaterete ater oer eters 


T. PRENTISS COMPANY, PRESQUE ISLE, ME. 


14) PuscororayMruitan UP OLATO Re cnlecieleislelelnicieiclelelelsiers(evslolestateretelsierateetetetelolenetepereteretebapetetes 


WHITMAN & PRATT RENDERING COMPANY, LOWELL, MASS. 


1216;Ammoniated Superphosphate..............eeeeee eee Bopdooadodouodoodacs00e D006 
LZ Potato Mam Ure ye cieercies selciekeloloiasols cyals/oteiereleloisieievetetesokelsloiseleleie ole atelevareteketerere tetera cieteheteeeteteys 


ARMOUR FERTILIZER WORKS, BALTIMORE, MD. 


1218| Fruit and Root Cr0P, Special heals tel v'alole.aieverstalaiei eve eleisioisseleiel ejeleje elsimelaterere otter teeters 


SANBORN, GILMANTON, N. H. 


1219/Sanborn’s Chemical Fertilizer for Potatoes La Sie lee ajora.elaie winiblate lobeleveletefoleleteteee te meee 


SWIFT’S LOWELL FERTILIZER COMPANY, BOSTON, MASS. 


Analyses of Manufacturers Samples, 1906. 


sae 


Station number. 


NITROGEN. PHOSPHORIC ACID. POTASH. 


Total. Available. Total. 


Found. 


Soluble in 
Insoluble in 
water. 
Guaranteed. 
Reverted. 
Insoluble. 
Found. 
Guaranteed. 
Found. 
Guaranteed. 


Eee 
ie.) 

o oe 
3 


_ 
_ 
i 
eo 


0 
0. 1. 5. ] 
1217} 1.34; 1.01) 2.35) 2.47|| 2.44) 4.81] 1.28) 7.25} 7.00] 8.53] 9.00)} 5.41 
1 1 
1 
1 


x 
x 
& 
S 


-50}| 4.04) 5.69 en 9.73) 9.00 11.44 12.00 11°40 
AWA aK | Haelllisb5o0ellocoovol\sadacullooeccnlloaseas 25.33] 23.00/|.....5 ° 

1.08) 8.63} 6.00} 9.71) 7.00)| 9.27 
-77| 3.06) 0.79; 8.83} 8.00] 9.62} 10.00}| 10.31 
-61) 10.00) 8.00) 11.61) 10.00|} 2.41 


-O1} 8.55/ 8.00} 9.56) 10.00|| 5.69 
-49} 5.91) 1.11) 9.40) 6.50) 10.51] 9.50)| 11.00 


-16) 2.10) 3.26) 3.28/| 2.73) 6.56} 0.89) 9.29) 6.00) 10.18) 7.00}| 10.40 
1.33} 9.80) 10.00) 11.13) 31.00]| 2.76 


Guaranteed. 


% 
12.00 
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[Continued from page 177.] 


So far as different lots were found by the inspector two 
analyses of the same brand are given in the tables. A few 
brands that were licensed were not actually shipped into the 
State and in two or three instances the inspector failed to find 
the brands in the hands of the dealers or agents. 

During the years immediately following 1895 there was a 
tendency to the multiplication of brands. At present it is only 
rarely that a company that has been doing business in the State 
for years offers a new brand. With the growth of the sale of 
fertilizers in the State, companies that formerly did no business 
in Maine are now sending their goods to the State. This of 
course results in an increase in the number of brands. While 
it is unfortunate that so many farmers buy fertilizers from a 
name rather than from the amount of plant food contained in 
the fertilizer, it is gratifying that brands are not being unneces- 
sarily multiplied. There has been a constant increase from the 
20 brands ‘licensed in 1885 to 200 or more brands of complete 
manures and single ingredient chemicals licensed in 1906. 

When the manufacturers first put their goods upon the 
market, recognizing the difficulty of accurate mixing, they 
placed a somewhat elastic guarantee upon them. For instance, 
potash might be guaranteed 4 to 5 per cent and for the most part 
the goods would carry 4.5 per cent of potash. As competition 
became closer and the process of manufacture became some- 
what more trustworthy, the manufacturers worked closer and 
closer to the minimum guarantee so that at present it rarely 
happens that high grade fertilizers carry much above the mini- 
mum percentages of nitrogen and potash, the more costly con- 
stituents of a fertilizer. If this were the whole story there 
would be nothing to complain of, but up to the present year 
there has been an increasing tendency to fail to maintain the 
goods up to their minimum guarantee. F 

For the most part these are slight and generally in‘only one 
constituent. It also frequently happens that the other constit- 
uents are in sufficient excess to preclude any idea of intention 
on the part of the manufacturer not to live up to the guarantee. 
Usually the trouble is due to incomplete mixing. For instance 
in some formulas not more than 100 pounds of nitrate of soda 
are used per ton. Nitrate of soda is a crystalline material and 
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it is difficulty to so completely powder it and thoroughly incor- 
porate it in the goods that the sample drawn in the inspector’s 
tube shall have its just amount—neither too much nor yet too 
little. To try to meet this difficulty, the samples are taken from 
a large number of packages and the final sub-sample is taken 
with the greatest care. It is because of the difficulty of accu- 
_ rate sampling of fertilizers that the Station only undertakes the 
analysis of samples taken by its inspector, and employs an 
experienced chemist who from his laboratory experience fully 
recognizes the importance and difficulties of correct sampling. 
It is only fair to the manufacturers to say that probably no 
class of goods are more nearly sold on their merits than are 
commercial fertilizers. So far as the writer knows, there has 
not been a case in 10 years that could be called a wilful attempt 
on the part of a maker of fertilizers sold in Maine to defraud. 


THE COMPARISON OF STATION ANALYSES FOR THREE YEARS. 


It is important that the purchaser of fertilizers should know 
the analyses not merely for the current year but as a guide for 
future purchase to know how they have run for several years. 
The tables on pages 178 and following of this bulletin, show how 
the samples collected by the Station inspector in 1906 compare 
with the guarantees. The tables beginning on page 197 give 
the analyses, so far as total nitrogen, available phosphoric acid 
and potash are concerned, for the years 1904, 1905, and 1906. 
When the gurantees have been changed from that of Beciuous 
years, the fact is indicated by a foot note. 

In studying the table of comparisons of the analyses of Station 
samples for three years, it will be found that many goods run 
quite uniform year aiter year. This is particularly true as 
regards phosphoric acid, and this is readily understood when it 
is remembered that the superphosphate is the starting point and 
that the materials furnishing nitrogen and potash are usually 
added to this. The potash and nitrogen are the more expensive 
substances in fertilizers and the more difficult to mix and hence 
greater variation is found in these constituents. 


FERTILIZER INSPECYION. 197 


Summary of results of fertilizer analyses for the years 1904, 
1905, and 1900. 


uv 
, oz 
Bye ee : 
Name of fertilizer. tw | Sa a 
~ mo Bn: Be 
hort Sot 4 
o | of |Faa] 6 
a es dad a 
Per ct.|Per ct.|Per ct. 
A.A.C.Co. Aroostook Complete Manure............ 1906 2.56 Tilted O ee 
A. A.C. Co. Aroostook High Grade ....................- 1906 4.35) 8.15 6.31 
1904] 2 ctu aat | 9.85] 2.16 
Bradley’s Alkaline Bone with Potash.................. 1905)... 10.69 1.95 
1906 | Seeee | * DIELS eeer0 
1904 3.06 obey 6.70 
Bradley’s Comp. Manure for potatoes and vegetables.) 195 3.05 1.19 6.92 
1906 3.27 8.69 6.79 
\ 1904 3.27 6.60 11.02 
Bradley’s Complete Manure with 10% Potash......... 1905 3.32] 5.56 9.66 
< 1906 3.36! 7.03 9.79 
1904 2.14 8.93 -80 
ETA Ce VvZ sO OLMEENOSPM ALC «cece sicr-leicisigie cisiercicieicieielasieitiele 1905 21 8.05 1.87 
1906 2.18 8.51 2.06 
1904 1.14 8.34 2.23 
Bradley Ss MurekaMertiliZer oo. c 2c cc. e ese cc nsec ee cece 1905 1.10 8.42 2.36 
1906 1.19 3.55 2.14 
| 
1904 1.18) 8.34 2.18 
Bradley’s Niagara Phosphate ............-.. ceseeeeeees 1905 1.10 6.50 1.27 
1906 1.19 9.14 Neo 
1904] 2.92] 7.93] 3.66 
Bradley’s Potato Wertilizer..................-....-.---.- 1905, 1.96; 7.74, 3.41 
1906 2.10) 9.46) 3.04 
1904] 2.60} 7.14] 5.93 
BEAdleyzSpe OLALO! MANUTE. so). oc cc ccc cee clssjsleieeme sir vie ane 1905 2.56} 6.84) 5.26 
: 1906 2.60) 6.76) 5.01 
| | 
1904 2.25 9.17) 2.23 
Bradley’s X. L. Superphosphate of Lime .............. 1905 2.33 8.69) 2.29 
1906 2.55 9.26) 2.40 
1904 2.45 8.73) 2.42 
Clark’s Cove Bay State Fertilizer ....................+.- 1905 2.32 9-39] 2.38 
1906 2.58 8.95, 2.57 
1904) 2.32} $06) «1.71 
Clark’s Cove Bay State Fertilizer G.G................. 1905 1.94 8.19) 1.92 
1906 2.09 7.94) 1.95 
1904| 1.17) 8.74) 2.19 
Clark’s Cove Bay State Fertilizer for Seeding Down..| 1905 1.06) 8.14) 1.80 
a 1906 1.13 8.42) 2.04 
1904 0.82 7.93| 1.40 
Clark’s Cove Defiance Complete Manure .............. 1905} 1.06 6.29 1.43 
1906 1.39) 8.04) 2.29 
1904] 3.38] 7.89] 7.36 
Clark’s Cove Great Planet Manure A.A................ 1905} 3.24! = 7.05 6.64 
1906) 3.39) $.01 7-60 
| 
1904] 1.11} 8.30} 2.18 
Clark’s Cove King Phillip Alkaline Guano...... ...... 1905; 1.09) 7.89 1.78 
; 1906) 1.10) 8.48 2.09 


| aval 
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1906. 


Summary of results of fertilizer analyses for the years 1904, 


1905, and 1906. 


oO 
c oy 

BIS : 

Name of fertilizer. : mm || oe a 

2 | Se |e3c| 3 

o Om sE= KS) 2) 

val Si! 4dag a 
Per ct.|/Per ct |Per ct. 
1904 1.94]- 8.08 3.17 
Clark’s Cove Potato Fertilizer .............:....00ee0ee. 1905 2.03 8.138 2.99 
1906 2.05 8.26 3.36 
1904 2.56 6.92 5.62 
Clark’s Cove Potato Manure.................ccereeecees 1905 2.58 6.27 5.62 
1906 2.61 7.07 5.48 
1904 1.08 7.96 2.09 
Cleveland Fertilizer for all Crops................-.0005- 1905 1.00 9.76 2.18 
1906 1.38 8.21 2.438 
1904 3.37 7.58 7.65 
Cleveland High Grade Complete Manure .............. 1905 4.07 6.54 6.62 
1906 2.95 8.16 7.91 
1904 2.10 8.47 3.02 
ClevielanqdyhotatovPhosphateyys. seyeircscicisiccieiclelsisreletolaicverehsis 1905 2.01 8.75 3.02 
1906 2.14 8.08 3.13 
Cleveland Seeding Down Fertilizer..................06. 1904 1.04 9.02 2.04 
1906 1.11 8.31 2.10 
1904 2.08 7.98 1.81 
Cleveland Superphosphate ........c.cceeecce sees ee eens 1905 owl 8.13 1.68 
1906 2.14 Vow 1.84 
1904 3.12 5.64 9.74 
Complete Manure with 10% Potash .............0-6--... 1905 3.26 5.70) 10.79 
1906 3.17 6.42 9.85 
1904 2.14 3.33 1.82 
Crocker’s Ammoniated Corn Phosphate............... 1905 1.85 7.40 1.75 
1906 2.19 8.03 1.87 
1904 1.99 8.61 6.26 
Crocker’s Aroostook Potato Special ..............s.e0e. 1905 2.01 7.45 6.95 
1906 2.00 8.69 5.90 
1904)........ 9.87 2.19 
Crocker’s Grass and Oats Fertilizer................ .... 905 leereeietere 9.89 2.10 
1906)... ....- 10.58 2.14 
CrockerzsiHighi Gra dela csiecieistetsierenicieiseleleleiarelsieierclerersieieteye 1906 3.23 8.15 6.58 
1904 1.14 7.90 2.08 
Crocker’s New Rival Ammoniated Superphosphate..| 1905 1.13 7.97 1.95 
1906 1.31 8.28 2.30 
1904 1.92 7.54 3.19 
Crocker’s Potato, Hop and Tobacco.............eeeeeeee 1905 2.04 8.07 2.97 
1906 2.04 Goeky 3.10 
1904 2.78 6.98] 10.28 
Crocker’s Special Potato Manure .............eeeeee eee 1905 3.32 7.03 8.44 
1906 3.33 6.73} 10.91 
1904 1.14 8.00 2.15 
Cumberland Guano for all Crops...........-.eeeeeeeeees 1905 1.40 7.90 2.05 
1906 1.04 8.79 2.29 


FERTILIZER INSPECTION. 


199 


Summary of results of fertilizer analyses for the years 1904, 


1905, and 19006. 


(>) 
- on 
a | so 
Name of fertilizer. my |e a 
a rs io) = Ds 
S | o8 | Foe 
a He | daa 
Per ct.|Per ct. 
1904 2.40 9.44 
Cumberland Potato Fertilizer...............ccceeeee eens 1905 2.05 8.01 
1906 2.21 8.51 
1904 1.26 8.65 
Cumberland Seeding Down Manure.................... 1905 1.16 8.05 
1906 1.14 9.09 
1904 2.18 8.54 
Cumberland Superphosphate............... steiitisielatatersta vers 1905 1.91 Teal 
1906 2.12 7.87 
neue 3.53 7.21 
Darling’s Blood, Bone and Potash .............. maiernya 1905 3.77 5.95 
1906 4.32 6.69 
Grass and Lawn Top Dressing ...............0. seseeece 1905 4.80 4.86 
1906 4.93 5.54 
1904 1.02 8.04 
Great Eastern General Fertilizer...................0.-2- 1905 0.81 6.26 
1906 0.99 7.55 
1904 eect 9.96 
Great Eastern Grass and Oats Fertilizer ............... WW locaadaco 10.06 
IGWB lososoaes 10.61 
1904 3.42 6.23 
Great Eastern High Grade Potato Manure............. 1905 3.21 6.43 
1906 3.48 7.38 
1904 2.30 8.06 
Great Eastern Northern Corn Special................... 1905 2.05 7.67 
1906 2.39 8.80 
1904 1.85 8.64 
Great Eastern Potato Manure...... sue tialateiala! sisiaraietascem sieve 1905 2.10 7.60 
1906 2.10 8.30 
Great Eastern Potato Special.................0-seeeee sool| 26s 3.35 8.45 
1904 2.46 7.22 
High Grade Fertilizer with 10% Potash................. 1905 2.48 5.63 
1906 2.61 6.48 
1904 1.16 7.63 
Lazaretto Aroostook Potato Guano ................00.- 1905 0.84 7.03 
1906 0.98 8.30 
1904 1.84 7.63 
AZAR UCOIC OLN GUANO) eeiciciscc «icceise see ecie'e else ciesineics ces 1905 2.28 7.48) 
1906 2.16 7.42 
1904 3.24 5.41 
Lazaretto High Grade Potato Manure ................. 1905 3.02 5.00 
1906 3.38 6.10 


* Guarantee changed in 1905. 
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Summary of results of fertilizer analyses for the years 1904, 
1905, and 1906. 


o 
. O's 
ie a igs 
Name of fertilizer. tm | ea aq 
a ee 2 ae a 
oO Se P a's 6S 
va HA a6 Ay 
| Per ct.|Per ct./Per ct 
1904 1.9 3 5.88 
Lazaretto Propeller Potato Guano.................e0+- 1905 1.73 8.32 5.81 
1905 2.05 8.16 5.62 
1904 2.14 7.60 3.03 
OtissPotatoMertili Ze nace racdselce loco ise eciwe cate eneoee 1905 2.07 7.20 3.05 
1906 2.08 8.46 3.11 
| 1904 1.14 8.23 2.06 
Otis; Seedins Dowmy Mertilize yy cioere everelevelelaraielsicie cieial= says 1905 1.10 7.46 2.14 
1906 1.17 8.54 2.22 
| 1904 2.20 9.95 1.72 
Otis TSuperphosplateeemreylerleerielelceichisieic eee ete 1905 2.06 7.42 1.78 
1906 2.20 9.19 1.96 4 
W904 | cyte certs 9.46 2.17 
Pacific Dissolved Bone and Potash.................005- IRM Go msboos 8.93 2.00 
OCG | cree 10.29 2.08 
1904 0.94 6.94 Un 
Pacific Grass and Grain Fertilizer...................... 1905 0.82 7.94 1.22 
1906 1.16 8.96 1.51 
1904 3.84 7.98 6.49 
Pacific High Grade General Fertilizer.................. 1905 3.09 7.23 7.33 
1906 3.17 8.34 7.07 
1904 1.24 9.90 2.14 
TACIN CINODSGUCIG MANO Mace elleriieicelelsevererie meielerioisieieiets 1905 1.10 7.49 1.96 
1906 1.12 8.50 2.29 
1904 2.01 8.56 3.28 
PACT CHROLATOISPeClaleecr rida teitte clelelseelsee eee 1905 1.95 7.72 3.19 
1906 2.07 7.55 3.42 
1904, 2.56/ 10.05] 2.98 
Packer’s Union Animal Corn Fertilizer ................ 1905 2.36 8.94 2.35 
1906 2.50 9.26 2.38 
1904 1.26 7.32 3.71 
Packer’s Union Economical Vegetable Guano......... 1905 1.26 6.09 3.80 
1906 1.37 6.66 4.49 
1904 2.22 6.40} 10.35 
Packer’s Union Gardeners Complete Manure.......... 1905 2.25 5.48 8.65 
1906 2.47 6.67} 10.26 
HACKECLZS WU NTONFET SIN GUAC Cle telareeaiclveleisleisiereiclelsiovcrelersieieielars 1906 3.25 8.48 ers 
19 2.00 8.75 6.07 
Packer’s Union Potato Manure..................2.0ce0. 1905 1.92 8.21 5.44 
1906 2.21 9.12 6.40 
1904 1.06 8.15 3.80 
Packer’s Union Universai Fertilizer.................... 1905 0.69 6.68 4.07 
1906 1.24 8.25 4.18 


FERTILIZER INSPECTION. 201 


Summary of results of fertilizer analyses for the years rood, 
1905, and 1900. 


— 
WS 

= f=) ° i 

Name of fertilizer. a | oo a 

A Mehl eyeaee z 

lon] wo Sot ky 

® Om ol) iS) 

al AZ qad Oy 
Per ct.|Per ct.|Per ct. 
Packer’s Union Wheat, Oats and Clover Fertilizer....| 1906]........ 11.16 2.45 
1904 1.43 8.34 2.78 
Quinnipiac Climax Phosphate for all Crops ........... 1905 1.13 7.16 1.94 
1906 1.15 8.60 2.05 
1904 2.34 9.89 1.78 
QummipriacrCornyManUnresies jen cei icieiccie yelerelercieve «le cleiclslele 1905| 1.86 8.05 1.71 
1906 2.13 8.63 2.23 
1904 3.07 7.66 6.48 
Quinnipiac Market Garden Manure..................... 1905 3.17 9.18 6.48 
1906 3.33 8.16 7.28 
1904 0.88 7.11 1.13 
Quinnipiac Mohawk Fertilizer.................. 0.0.00 ee 1905 0.88 6.80 1.29 
1906 1.22 8.39 2.26 
1904 2.38 6.98 5.24 
Quinnipiac Potato Manure ...........-........ cee eee eee 1905 2.56 6.138 5.25 
1906 2.59 7.54 5.05 
1904 2.06 7.98 2.82 
Quinnipiac Potato Phosphate ......................0002- 1905 2.09 7.08 2.80 
1906 2.08 8.84 3.35 
1904 2.29 8.05 3.00 
Read’s Farmers’ Friend Superphosphate .............. 1905 2.10 8.05 3.03 
1906 2.03 8.42 3.7 
1904 3.12 5.64 9.74 
Read’s High Grade Farmer’s Friend..................-- 1905 3.32 5.08) 11.68 
1906 3.31 6.55 7.38 
1904 3.62 7.07| 11.36 
IREACESHEOCALOPMIAMUTE! oss iecie sjeisiec ele galeie ciasioaiels aielelewieieiers 1905 2.42 5.38 9.48 
. 1906 2.59 6.10 9.76 
1904 0.98 4.95 10.04 
Read’s Practical Potato Special ...................0000e 1905 1.52 4.21 €.01 
1906 1.05 5.87 6.65 
1904 1.24 8.26 4.26 
Read’s Standard Superphosphate .................eeeeee 1905} , 1.06 Telk 4.03 
1906 1.00 7.92 3.95 
1904 tareeteretats 10.50 2.21 
Read’s Sure Catch Fertilizer....................e0ceee0s 1905 seme 10.46 2.08 
IWSVG |e 9.69 2.06 
1904 1.94). 8.22 6.45 
Read’s Vegetable and Vine Fertilizer .................. 1905 1.86 7.37 6.06 
1906 2.12 8.34 5.16 
1904 2.16 7.86 1.80 
SOMOS IPacitie Ewe) Sedcodacoooddonddalicoadoreodsosuooous 1905 2.26 8.17 1.51 
1906 2.10 S022) 1.99 


202 MAINE AGRICULTURAL EXPERIMENT STATION. 


1906. 


Summary of results of fertilizer analyses for the years 1904, 


I905, and 1900. 


ae 

el ae p 

Name of fertilizer. &® | 2a a 

H Re) Aas: g 

3 roa Sot Pc} 

o r= ara) iS) 

val Bea 4a Ay 
Per ct.,Per ct.|Per ct. 
1904 1.14 8.00 2.20: 
Stan dada Branaepiicscteisterecevstersyeloiovs evere alvioletiocsiareraleys/sievelerereve 1905 1.40 6.34 2.20 
r 1006 1.19 8.08 1.67 
1904 eee: 9.79 2.20 
Standard Bone and Potash ..............cccccssvccsccees 1905)........ 8.83 2.07 
1906) Seoeeeee 10.79 2.03 
1904 2.23 3.64 UParl 
Standard Complete Manure ............:ceeeeceeceeveece 1905 3.20 7.90 6.45 
1906 3.38 8.19 7.38 
1904 2.14 8.44 1.86 
Stand ardewertill Zeisler crite clerleleicistelelekecie sietercleicrslelnovelesoleiciere 1905 1.87 8.07 1.73 
1906 2.24 7.97 1.86 
1904 1.12 8.83 2.18 
Standard Guano for all CrOps...........eeeeeeceeeeveeees 1905 1.11 7.94 1.90 
1606 1.22 #.18 2.14 
1904 2.30 9.01 3.16 
Standard Special for PotatoeS............ cece e eee e nee eee 1905 11-68) 7.84 2.94 
1906 2.14 8.22 3.07 
Williams & Clark’s Americus Ammoniated Bone} 1905 2.37 8.86 1.97 
SUPESL PHOSPHATE Kee eye ecoressieieie alesse iclelelelelolecleleloisleloiel=\eleialeielelers|= 1906 2.43 9.29 2.25 
1904 2.15 8.45 1.67 
Williams & Clark’s Americus Corn Phosphate ........ 1995 1.89 8.67 1.60 
1906 2.18 8.14 1.97 
: 1904 2.86 7.44 6.40 
Williams & Clark’s Americus High Grade Special. .. 1905 3.06 6.80 6.87 
1906 3.30 8.55 7.15 
1904 2.14 8.27 3.25 
Williams & Clark’s Americus Potato Manure.......... 1905 1.99 7.71 2.93 
1906 2.04 8.11 3.24 
1904 1.20 7.94 2.41 
Williams & Clark’s Royal Bone Phosphate forallCrops} 19065 1.16 7.88 2.34 
1906 1.16 7.93 2.18 
Armouyr’s All Soluble..........0...ceee- alalereielevetetetoielstetete 1906 2.71 9.44 4.02 
Armour’s Bone, Blood and Potash ..................065- 1906 3.90 7.94 8.39 
Armour’s Fruit and Root Crop Special ..............66. 1906 1.86 8.34 5.77 
Armour’s Grain Growetr....... gobasonggeas daubdéodocsodads 1906 1.67 8.46 2.05 
Armour’s High Grade Potato Fertilizer ................ 1906 1.61 8.42 9.86 
Armour’s Wheat, Corn and Oats Special Fertilizer....| 1906 0.92 8.10 1.03 
1904 4.16 8.86 7.07 
Bowker’s Bone, Blood and Potash ................ Bdaobo 1905 3.88 6.10 6.37 
1906 4.02 7.60 7.01 
1904 1.88 9.44 2.09 
Bowker’s Bone and Potash Square Brand.............. 1905 1.78 7.26) *2.01 
1906 2.04 7.85 2.29 


* Guarantee changed in 1905. 
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Summary of results of fertilizer analyses for the years 1904, 


1905, and 10900. 
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a | mo p 

Name of fertilizer. op ed 3 

° — ~™ n 

bel ao "3 Des o 

a pre =} ov oi} 

o om Pag io) 

al Hea | daa oy 
Per ct.|Per ct.|/Per ct. 
1904 1.94 7.67 2.03 
Bowker’s Corn Phosphate .........:.cseeeeceessssceeeees 1905 1.86 7.66 2.37 
1906 2.01 7.78 2.45 
1904 3.26 ey) 6.82 
Bowker’s Early Potato Manure ...........5...-seeeeceee 1905 3.01 7.85 6.65 
1906 3.36 7.66 7.56 
1904 1.78 7.53 2.19 
Bowker’s Farm and Garden Phosphate ................ 1905 1.85) 7261 2.26 
1906 1.88 8.04 2.27 
: : 1904 2.25 9.05 2.18 
Bowker’s Hill and Drill Phosphate ............ ........ 1905 2.43 8.86 2.23 
1906 2.44 9.28 2.33 
1904 2.20 (or) 10 39 
Bowker’s Market Garden Fertilizer ..................+. 1905 2.27 5.71 9.32 
1906 2.77 6.61 9.90 
1904 1.00 7.42 2.08 
Bowker’s Potash Bone ............-.0:eeceeeeeeeee cence 1905 1.02 8.17 1.72 
: 1906 1.16 8.81 2.11 
1904 0.83 7.78 2.85 
Bowker’s Potash or Staple Phosphate.................. 1905 1.04 8.21 2.88 
1906 1.19 8.28 3.34 
1904 2.47 8.49 4.22 
Bowker’s Potato and Vegetable Fertilizer ............. 1905 2.17 8.14 4.60 
1906 2.58 8.76 4.35 
1904 1.55 7.91 2.03 
Bowker’s Potato and Vegetable Phosphate............ 1905 1.389 7.96 2.14 
1906 1.71 8.77 2.16 
1904 1.08 7.47 6.48 
Bowker’s Six Per Cent Potato Fertilizer ............... 1905 0.82 6.27 5.67 
1906 1.29 7.62 6.34 
Bowker’s Superphosphate of Potash for Grass and] 1904|........ 9.73 2.25 
(GDM cecoacacogodogoas adodopdsacoeonoNdoduaG ieoodccuuoddd WW oscoseds 10.35 1.80 
GOB aereteeroete 10.40 1.89 
1904 1.14 10.15 2.07 
Bowker’s Sure Crop Phosphate ..........-..csseseeeeeee 1905 1.17 7.80 1.86 
1906 1.34 8.57 2.15 
1904 0.71 6.53 9.50 
Bowker’s Ten Per Cent Manure... ..........-..--0-0-- 1905 0.82} »5.53) 10.75 
1906 1.03 6.95 7.80 
1904 2.58 8.52 4.29 
Monticello Grange Chemicals ......-...-....seseee soeeee 1905 2.34 8.16 4.32 
1906 2.52 8.22 4.01 
1904 1.34) 10.17] 13.35 
Special Potato Manure for the Grange .............++.- 1905 1.44 9.08; 11.02 
1906 1e79. 9.06 12.06 


204. MAINE AGRICULTURAL EXPERIMENT STATION. 


1906. 


Summary of results of fertilizer analyses for the years 1904, 


1905, and 1900. 


| 
| 
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12) 
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Name of fertilizer. My oe) Ske a 

3 | 32) ges| 

oO: iS) 

ill (eca |) 
Per ct./Per ct.|Per ct. 
5 1904 3.24 7.58 7.08 
Stockbridge’s Special Manure for Corn (Class D 107)..| 1905 2.96 10.54 6.36 
1906 3.55 9.02 t6.12 
Stockbridge’s Special Manure for the Grass(Class F'56)} 1906 4.91 6.02 6.20 

1904 3.16 6.09 9. 
Stockbridge’sSpecialManurefor Potatoes (Class D610)} 1905 3.20 5.03) 10.10 
1906 3 11 6.15 9.74 
Stockbridge’s Special Manure for Seeding Down) 1904 2.38 7.06} 10.62 
(CHEE. COMM) codaccoacsecusns 00 cadoga0donpdonooduduDoOdaOH 1905 3.10 7.76 10.11 
1906 2.45 7.01} 10.40 
1904 1.76} 10.00 4.92 
E. Frank Coe’s Celebrated Special Potato Fertilizer..| 1905 2.04 WeBy? 4.11 
: 1906 1.72 8.22 3.92 
1904 1.40 9.74 2.70 
E. Frank Coe’s Columbian Corn Fertilizer............. 1905 1.64 7.30 2.93 
1906 1.57 8.16 2.78 
1904 1.36 9.88 2.56 
E. Frank Coe’s Columbian Potato Fertilizer........... 1905 1.80} 8.62 2.70 
1906 1.42 8.68 2.78 
1904 2.15 8.16 7.43 
E. Frank Coe’s Excelsior Potato Fertilizer ............ 1905| *2.68 6.84 8.53 
1906 2.59 7.30 8.38 
i 1904 1.77 8.79 2.61 
E. Frank Coe’s Grass and Grain Special Fertilizer ....| 1905 1.08 8.99 1.80 
1906 1.09 9.01 1.66 
E. Frank Coe’s High Grade Ammoniated Bone Super-| 1904 2.49) 10.58 2.57 
TOMOZT OVE) ponodaan50d cocoR ad UdoGdUU UB DOGoCDUUODaGOd0adOdG 1905 2.42 8.52 2.59 
1906 2.18 9.11) Pret 
1904 2.78 8.37 6.18 
E. Frank Coe’s High Grade Potato Fertilizer .......... 1905 2.70| *8.05 6.02 
1906 2.61 8.34 5.68 
1904 1.04 9.18 3.21 
E. Frank Coe’s New Englander Corn Fertilizer........ 1905 1.48 8.07 3.17 
1906 1.49 8.27 4.02 
1904 1.04 9.02 3.10 
E. Frank Coe’s New Englander Potato Fertilizer...... 1905 1.52 6.96 3.24 
1906 1.30 7.39 3.27 
1904 eet 10.01 3.31 
HK. Frank Coe’s Prize Brand Grain and Grass.......... GUS oocococ 8.1] 2.01 
1906]........ 11.05 1.87 
1904 3.32) 10.68 6.11 
E. Frank Coe’s Red Brand Excelsior Guano ........... 1905) *3.13 8.40 5.94 
1906 3.24 8.80 6.45 
E. Frank Coe’s Standard Grade Ammoniated Bone} 1904 1.30 9.96 2.26 
SUpPerphos platens cteleleleicrrecvrietekre cre rseterestete 1905 1.82 8.39 2.22 
1906 1.49 9.26 2.387 


* Guarantee changed in 1905. { Guarantee changed in 1906. 
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Summary of results of fertilizer analyses for the years 1904, 


1905, and 1900. 
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Name of fertilizer. ? Pel) Gis = 

H Bue || eas a 

a rem Sob o 

7) oF POS ° 

al Bea tad Ay 
: | Per ct.|Per ct.|Per ct. 
Dexter Special Potato Manure ...............2.eeeeeeee 1906 3.4 es 9.87 
Hubbard’s Bone, Blood and Potash...............-++++: | 1905 2.91 7.97 7.51 
| 1906 3.41 7.89 7.34 
Hubbard’s Farmers’ [. X. L. Superphosphate ......... 1905 1.76 7.52 2.26 
1906 2.17 8.07 2.18 
EMA Dances On Vis MSiSMeEsasiecitres were snieebicicie celles mcersiit | LO0D 2.10 7.72 4.81 
| 1906 2.41 7.04) 4.02 
| 1904 3.06 5.88 5.23 
Watson’s improved High Grade Potato Manure ...... | 1905 2.84 5.83 5.11 
| 1906 3.17 7.24 5.24 
WO ooosaees 10.14 2.25 
Lister’s Animal Bone and Potash...................+20+ Hal GOS) erreuetyere *10.42) 1.96 
| UGWS Sco scoos 10.50) 2.06 
| 1904 MyA 2 8.45) 9.70 
Lister’s High Grade Special for Spring Crops.......... | 1905 1.59 7.85 9.45 
1906 1.81 8.20] 8.81 
1904 1.10 7.25 1.43 
MTSHErISOMETOAIS DC CLA fie scien elejeisislsige sislee clotetelelvie sercler: 1905 0.98 5.84 2.44 
1906 1.33 Foy) 1.73 
| 1904) 2.99] 7.25] 7.28 
Lister’s Potato Manure ............. Reba cco does ROmUCSbECEs | 1905 Belli 7.21] 8.11 
1906 3.21 5.38) 6.47 
| 1904 1.92 8.69] 3.18 
Lister's Special Corn Fertilizer .................-2.0000% | 1905 1.64 7.50 3.03 
| 1906 199 7.91 3.20 
1904 1.94 8.78 3.29 
Lister’s Special Potato Fertilizer ......................- 1905 TeBy 7.65 2.94 
1906 1.90 7.85 229) 
P 1904 1.38 9.07) 2.23 
WISE LZSISUCCESSHMEM tT ZO ncn. iciclecieiceerle cele clan aiee cleleeeis s 1905} *1.28 8.63 1.94 
| 1906 1.39 9.42! 2.47 
Mister splOG eOLALON GTOWEMeciei-(o1s\-\steceleicisieisieisie ecole s'- ele 1906 3.18) 6.62) 10.38 
1904 3.25 9.17) 6.62 
Chittenden’s Complete Root Fertilizer ................. 1905 3.14 7.86} 6.79 
1906 3.14 §.12 7.67 
Chittenden’s Eureka Potato Fertilizer ................. 1906 3.19 6.77| 10.37 
Chittenden’s Excelsior Potato Fertilizer............... | 1906 3.48 5.25] 10.44 
: 1904 2.68 6.16 5.20 
Chittenden’s Market Garden Fertilizer ................ 1905 2.48 6.72 5.50 
1906 2.30 6.62 5.11 

| 

New England Complete Manure ............ceceeeeeeees 1905 3.04; *8.11 *9.40 
1906 roll 7.16 8.30 


* Guarantee changed in 1905. 
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1906. 


Summary of results of fertilizer analyses for the years r9o4, 


1905, and 19006. 


ae 
" aq | ae 

Name of fertilizer. : = 0 & a 

Sou 

S | of | bes 

‘al Aa 4Aa6 

Per ct.|Per ct 
1904 1.36 7.07 
New England Corn and Grain Feriilizer................ 1905 1.34 7.32 
1906 1,29 7.21 
1904 1.56 7.00 
New England Corn Phosphate...........ceceeeeesceceees 1905 1.50 8.37 
1906 1.75 8.35 
1904 2.50 9.43 
New England High Grade Potato Fertilizer ........... 1905 2.38 7.60 
1906 $2.41 8.41 
New England High Grade Special with 10% Potash ...| 1905 3.72 7.31 
1906 3.38 8.19 
New England Market Garden Manure.................. 1906 4.16 9.16 
1904 1.96 7.56 
New England Potato Fertilizer................eeeeeeeeee 1905 1.57 7.18 
1906 1.92 8.06 
New England Potato GroOwer..........seeseseverescccees 1906 2.28 7.18 
1904 2.24 9.36 
New England Superphosphate ...........-. cee cece eens 1905 2.06 8.59 
1906 2.42 9.87 
Excelsior Potato Fertilizer..............ccec cece eee eeeee 1905 3.13 6.87 
1906 3.41 6.37 
1904 3.53 8.05 
125 0g 12 JeNo ING ere NGlS GooccgopasooboUDsHDoUOdUGoOBOOK0GuDUUD 1905 4.14 7.26 
1906 3.98 8.23 
1904 3.90 6.93 
Pe SpE VAT OOStOOKASP CCIM ivelctelieie cinictelelsictoteisisleleieteielaletelstoreielate 1905 3.44 6.82 
1906} 3.53 8.27 
Pec AGLAiT GLOW Ccrysterectesleiecrsieroedisiclcterateisisielersteretetslatsiels 1904 0.98 5.10 
1906 1.01 7.48 
Pio Ee; pL OtALOPMELUIUIZE Dee eleietleiietieieieteloioieleveve) stelatersteleve\erelore 1904 1.82 5.24 
1906 1.66 6.83 
1904 2.26 8.64 
Plymouth Rock Brand Fertilizer..... .........-..0se00- | 1905 2.34 8.05 
1906 2.37 8.49 
1904 3.12 7.61 
P. & P. Special Potato Fertilizer ........................ 1905 3.00 8.06 
1906 3.07 9.03 
1904 1.48 6 69 
Star:Brand!Superphosphate cys c c\etelsicisieielelcie cieisicleierelete 1905 1.66 6.63 
| . 1906 1.52 7.53 
Prentiss Aroostook Complete Fertilizer ............... 1906 3.20 6.78 
Prentiss Aroostook Special....................eeeeeeeee 1906 2.67 8.79 
Prentiss Aroostook Standard............cceseeeeeeee cece 1906 2.19 9.12 


{ Guarantee changed in 1906. 
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Summary of results of fertilizer analyses for the years 1904, 


1905, and 1900. 


* Guarantee changed in 1905, 


{ Guarantee changed in 1906. 
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Name of fertilizer. : ae Sra = 

& | $2 |343/ ¢g 

o p=} a3) © 

val eA qAn6 uy 
Per.ct.|Per ct.|Per ct. 
Tuscarora Fruit and Potato Fertilizer................+: 1906 59 46 9.32 
Provincial Ten Per Cent Aroostook Complete Potato| 1905 2.718 8.63) 10.385 
1906 3.10 7.27 9.62 
1904 1.68 8.46 6.01 
Provincial Special Potato Phosphate................... 1905} *2.08 8.04) *5.10 
1906 {2.39 7.28 6.25 
VEACESWPOUATOMG LOWE elscises eisjccicic oe ccc cle cies oe esist selec 1906 3.35 5.83 6.77 
1904 1.32 9.95 1.85 
Essex A.1 Superphosphate.................cececcccseecs 1905 1.06 5.06 2.34 
: : : 1906 1.16 6.06 2.19 
Essex Complete Manure for Aroostook County Crops} 1906 3.37 9.34 9.58 
1904 2.26 DD) 5.28 
Essex Market Garden and Potato Manure ............. 1905 2.00 Toil 5.56 
1906 1.89 7.42 5.95 
1904 2.38 7.99 2.28 
HSSex: KOOKS Mishiand Potash... 0c sec cses see veces. 1905 2.10 6.94 2.28 
1906 2.28 6.8] 2.57 
1904 1.38 5.94 4.27 
Sagadahoc Aroostook Potato Manure.............s000 1905 1.08 5.24 5.56 
1906 7.29 6.96 3.39 
1904 0.67 10.12 5.32 
Dirigo Grass and Grain Fertilizer................. 600006 1905) *0.57 7.09} *2.41 
1906 0.87 6.96 5.18 
1904 1.64 12.57 6.56 
Sagadahoc High Grade Superphosphate ............... 1905} *1.68) *8.51 4.71 
1906 1.62 8.94| 3.52 
1904 1 78| 7.45| 8.57 
Sagadahoc Special Potato Fertilizer.................... 1905! = -*2.08 6.68 8.22 
1906 1.83 8.91 7.52 
1904 7.42 4.27 9.35 
Sagadahoc XX Chemical Fertilizer...................... 1905 7.44 4.54 8.26 
1906 fS.02 fon 8.07 
P 1904 0.66 9.22 2.98 
Walked InerinlhizeneesoggepasseaoocooceocsEoppanodseoouasos 1905 0.60 8.25 2.01 
1906 0.74 9.37 2.38 
PESTON EEUNIZ EL Meteo. ve be sae cet aia cas aellnloee tse es 1906} 2.11) 3.38] 9.34 
Sanborn’s Special Potato Fertilizer..................... 1906 3.19 9.19} 10.51 
Scientific Potato and Vegetable Fertilizer............. 1905 3.30 7.10 6.45 
1906 3.87 7.22) 7.43 
1904] 2.38] 9.56] 4.23 
Swift’s Lowell Animal Brand ...................-ceeeeee 1905 2.13 9.37 4.03 
1906 2.37 10.66) 4.22 
1904] 1.61) 7.94) 3.08 
Swift’s Lowell Bone Fertilizer.................ccsesees- 1905 1.67} 8.80} 2.97 
190€ 1.78 9.24 3.22 
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Summary of results of fertilizer analyses for the years 1904, 


1905, and 19006. 


A 

Name of fertilizer. Sb 

q ao 

6 | 6s 

al As 
Perch 
1904 0.80 
Swift’s Lowell Cereal Fertilizer........................- 1905} *0.82 
1906 0.86 
1904 1.68 
Swift’s Lowell Dissolved Bone and Potash ............ 1905 1.59 
1906 1.61 
1904 0.79 
Swift’s Lowell Empress Brand....................-ss00. 1905 1.24 
1906 1.32 
Swift’s Lowell Potato Grower............-...600+ee+eeee 1906 3.11 
1904 1.78 
Swift’s Lowell Potato Manure ..................- 1905 1.64 
1906 1.72 
1904 2.43 
Swift’s Lowell Potato Phosphate ....................06- 1905 2.30 
1906 2.40 
Swift’s Lowell Superior Fertilizer with 10% Potash...| 1905 3.69 
1906 3.30 
Whitman and Pratt’s Vegetable Grower..............- 1906 3.53 
Whitman and Pratt’s Potash Special..................- 1906} 2.38 


* Guarantee changed in 1905. 


phosphoric 


acid. 


Available 


6.19 
6.44 
7.21 


9.13 
8.10 
10.42 


6.85 


9.23 


Potash. 


-|Per ct.|Per ct. 


1.29 


+ Guarantee changed in 1906. 
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INSECT NOTES FOR 10906. 
Epirnh M. PAtcH. 
Brown-rai, Motu AnD Gypsy Moru. 


Since 1903 the brown-tail moth has become established 
throughout the Southern and most of the coast counties of 
Maine. In December, 1906, egg clusters of the gypsy moth 
were found in Kittery and Elliot. The caterpillars of the 
brown-tail moth are capable of ruining orchard, shade, and 
many woodland trees. They are also a dreaded nuisance 
because their hairs break off and on coming in contact with the 
human skin, cause extreme irritation and often illness. The 
caterpillars of the gypsy moth attack nearly every kind of vege- 
tation and their work is especially fatal to pine and other ever- 
greens since these trees always die after being once defoliated. 


Brown-tTai, Motu. 


So serious a pest should be known by every one in the State, 
because although extermination of this insect may not be pos- 
sible, much practical and effectual work can be done in holding 
it in check and reducing its numbers to such an extent that 
damage to orchard and shade trees may be very slight. 

For the past two years the State Department of Agriculture, 
the State Pomological Society, the Maine Agricultural Experi- 
ment Station, the town and city officials, and the citizens of the 
infested localities have worked in unison against the brown-tail 
moth. As a result this insect has not yet done very serious 
damage in this State, and the cases of poisoning have been very 
few. This is cause both for congratulation and encouragement 
for it shows that even if the brown-tail moth cannot be extermi- 
nated, its ravages may be in a large measure controlled. But 
the same distressing conditions threaten the State this coming 
year, and over a much larger district, and to be met successfully 
these conditions must be met as vigorously and as earnestly as 
they have been previously. 


15 
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A simple warning to any one who may not be alive to the 
importance of fighting this insect is given in this bulletin by the 
significant photograph kindly supplied by Mr. A. H. Kirkland, 
State Superintendent for Suppressing the Gypsy and Brown- 
tail Moths in Massachusetts. The photograph, Fig. 16, 
shows apple trees stripped by caterpillars of the brown-tail moth, 
June 9, 1905, Winchester, Mass. 


DESCRIPTION AND HABITS. 


The moths. The moths, expanding from one and one-fourth 
to one and three-fourths inches, are white except for the abdo- 
men, which is tinged with brown and tipped with a tuft of brown 
hairs. This tuft is small and dark in the male, but the large 
golden-brown tuft in the female is conspicuous enough to be the 
most striking characteristic of the moth, and has won for this 
insect its descriptive name of “ brown-tail.” These moths are 
on the wing in July, and unlike some closely related pests, the 
brown-tail females as well as the males are strong fliers. They 
are active at night, and as lights have an attraction for them, 
they sometimes fly a long way toward a lighted district. 

The eggs. The female usually selects a leaf near the tip of 


the branch on which to deposit from 150 to 300 eggs. Some of | 


the brown hairs from the abdominal tuft adhere to the egg-mass 
and give it the appearance of a brown felt lump. 

The caterpillars in the fali. By the middle of August most 
of the eggs are hatched and the young caterpillars spin a slight 
web over the leaf near the egg cluster. From this protection 
they advance side by side, sometimes 200 tiny cater- 
pillars feeding in an unbroken line, though they huddle together 
beneath the web when disturbed in any way. When they have 
eaten all but the skeleton of the first leaf, they draw another into 
the web and repeat the process at intervals during the late 
summer. They feed slowly, however, and spend so much time 
spinning their web that they do comparatively little damage to 
the trees in the fall, and they are still very small, (about one- 
fourth of an inch in length,) when cold weather comes on. 

The Winter Nests. In the fall the young caterpillars weave 
additional layers of silk about their retreat, fastening it securely 
to the branch by the web, and pass the winter thus in colonies 
of 150 to 300. This is a very unusual yet most commendable 
habit in a caterpillar pest, for they can be killed, hundreds at a 
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Fig. 18. Winter nest of brown-tail moth with several attachments to twig. 
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time, simply by burning the nests in which the colonies hiber- 
nate. The nests, composed of leaves bound firmly together by 
silken web, are varied in shape, those upon oak trees for instance 
being differently formed from those upon wild cherry, in accord- 
ance with the difference in the size and pliability of the leaves. 
They vary too, more or less, upon the same tree, in the number 
of attachments to the twig and somewhat in size. However, 
this variety in size and shape serves as a distinctive mark, as it 
distinguishes nests of the brown tail moth from the uniform 
and regular shaped cocoons of other moths found often upon 
orchard trees in winter. In spite of the superficial variety, the 
essential characteristics of the brown-tail moth nests are soon 
learned, and even anyone unfamiliar with the nest can make 
himself perfectly certain if he will cut carefully into the nest. 
If the structure contains one or more silken cells filled with tiny 
living caterpillars it is the winter nest of the brown-tail moth. 
Two types of the winter nests are shown in Figs. 17 and 18. 
The caterpillars in the spring. Early in the spring the young 
caterpillars emerge from their winter nests and feed upon the 
opening leaf buds. Until about the middle of June they feed 
greedily upon the leaves, completely stripping the trees where 
they are numerous. Orchard trees are especially susceptible, 
but oak, elm, and many other shade and forest trees are often 
ruinously attacked. When full grown the caterpillars are about 
one and one-half inches long. They are dark brown with a 
sprinkling of orange. Long, fine reddish-brown hairs cover the 


_body, and a row of conspicuous white hairs runs along each side. 


Like the caterpillars of the tussock and gypsy moths, they bear 
bright red tubercles on the top of the sixth and seventh abdom- 
inal segments. 

Poisonous qualities of the caterpillars. Were the caterpillars 
to be feared only for their ravages upon orchard and other trees, 
the situation would be alarming enough, but not less serious is 
the physical discomfort experienced by people living in infested 
districts. When the minutely barbed hairs of the caterpillar 
come in contact with the skin they cause an eruption similar to 
and in many cases worse than ivy poisoning. These hairs are 
brittle and where the caterpillars are numerous few people are 
likely to escape, as the caterpillars drop from the branches and 
creep about, even entering houses. Direct contact with the 
insects themselves is not necessary however, for when the cater- 
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pillars shed their skins the molts are blown about, widely 
scattering the barbed hairs. Thus in infested districts it is no 
uncommon occurrence for whole families to suffer from the 
rash caused by the hairs which settle upon clothes hung out to 
dry. Children gathering cherries are badly “poisoned,” and 
people have been obliged to leave their homes for uninfested 
places in order to recover from attacks of the “ caterpillar rash,” 
which sometimes results in serious illness. 

The cocoon. ‘The caterpillars are usually full grown in June. 
They then spin loose cocoons, attached commonly to leaves, 
though sometimes other shelter is sought. Within these they 
transform to brown pupz about three-fourths of an inch long. | 
From the first to the twentieth of July the moths with pure white 
wings and brown-tipped abdomens emerge from these cocoons 
to deposit eggs for the next generation of caterpillars. 


REMEDIAL MEASURES. 


Natural Enemies. In the course of time, the natural enemies 
may become established also and take their share in the work. 
Doctor Howard, Chief of the Bureau of Entomology, and Mr. 
A. H. Kirkland, Massachusetts Superintendent for Suppressing 
the Gypsy and Brown-tail moths, are uniting their efforts in 
introducing parasites of these moths from European countries. 
Results from such work are necessarily slow and though the 
parasites may in time become a most effective means of lessening 
the numbers of these introduced pests, as parasites already do 
with’ many native moths, for the present season at least they 
cannot be expected to serve for a substitute for other remedial 
measures. 

Cutting and burning the winter nests is the most important of 
the remedies because it is the easiest, cheapest, and, 1f thorough- 
ly done, a sufficient protection against the ravages of this pest. 
The webs and leaves that compose the nest are woven tightly to 
the tips of the branches and hang there like dead leaves all win- 
ter. With so many months for inspection there is no excuse for 
harboring the hibernating caterpillars on shade or orchard trees. 
After they are cut from the branches, the nests should be burned, 
as this is the simplest way of destroying the colony within. 

Destruction of breeding places. Much can be done in infested 
districts by clearing out wild cherry tangles and other growths 
which serve as a breeding place for these moths. 
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Spraying. The caterpillars are readily killed by arsenical 
sprays. The remedy is most effective when applied as soon as 
the leaves develop in the spring. Of course where the winter 
nests have been destroyed there will be no need of this remedy 
and it is much easier to kill about 200 caterpillars enclosed in 
a nest than to wait until they are scattered over the tree. 


LEGISLATION AGAINST THE BRowWN-TAIL AND Gypsy Morus, 

Legislation in Maine. In Maine the alarming invasion of the 
brown-tail moth during 1903 and 1904 emphasized the need of 
legislation against the ravages of dangerous insects and diseases, 
and in February, 1905, an act was passed to provide for the 
inspection of nurseries and incoming nursery stock, and placed 
with the Commissioner of Agriculture the duty of investigating 
any locality where the presence of dangerous insects or plant 
diseases may be suspected. — | 

National Legislation. Appreciating the necessity of combat- 
ing the brown tail and gypsy moths which threaten not alone 
the New England States, but the vegetation of the whole coun- 
try, the last United States Congress passed an emergency appro- 
priation of $82,500 to be used in preventing the further spread 
of these insects as far as possible. 


Aroostook Potato INSECTS. 


Wherever native vegetation is destroyed over a large area and 
a cultivated crop substituted, the equilibrium of insect condi- 
tions is upset, and a readjustment ensues If the plant-feeding 
insects of the locality are able to adapt themselves to a diet of the 
cultivated crop, the readjustment is of economic interest. 

The potato fields of Northern Maine present an opportunity 
for observation along this line. Approximately 6,000 acres have 
been opened to the potato crop in Aroostook County during the 
past 16 years. What has become of the insects originally feed- 
ing upon other vegetation over these 6,000 acres is chiefly a 
matter of fruitless speculation. In general they have died, 
changed their location, or accepted the potato as an article of 
diet. 

The inevitable Colorado potato beetle is taken philosoph- 
ically here as elsewhere as a part of potato culture, and certain 
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fields kept clear of it by adequate spraying and, especially late 
in the season, certain fields given over to its ravages with appar- 
ent indifference. 

Tomato Flea Beetle. Probably more serious injury to the 
potato vines is inflicted by the common tomato flea beetle, 
Epitrix cucumeris, than is generally credited to this insect by 
potato raisers, as it is found upon the leaves during the whole 
season, often in enormous numbers, and the punctured and 
riddled leaves cannot of course do full duty in such a condition. 

Smartweed Flea Beetle. In addition to these two fore- 
going omnipresent pests, the Aroostook flelds possess some 
more distinctive features. About the middle of September the 
smartweed flea beetles, Systena hudsonias were even more 
numerous than the smaller species. Both at Caribou and Houl- 
ton they were especially abundant and a potato leaf untouched 
by them could scarcely be found. 

Cosmopepla carmifex. A pretty black and red bug, Cosmo- 
pepla carnifex, content before the advent of the potato to feed 
upon tender poplar shoots, and mint and buttercup stems, has 
shown no hesitation in accepting the new feeding grounds. 
By way of illustration it may be cited that on Sept. 12 at Caribou 
II of these bugs were found with their beaks deep in a single 
potato stalk. The bugs looked healthier than the stalk. 

Pentatoma juniperina Linne. ‘This large green bug, not un- 
common in the State upon evening primrose, was found upon 
the potato, at Caribou July 11, where it was accused of wilting 
the stalk. 

Tarnished Plant Bug. The tarnished plant-bug, Lygus 
pratensis, of evil reputation everywhere, is guilty of various 
annoyances in Maine. In some parts of the State, pear trees 
suffer through serious attack of the swelling leaf and flower buds 
in the spring. In a second the aster buds are “buttoned” by this 
bug so that ‘“‘no perfect flowers can be obtained for sale.” From 
a third, complaints accompanied by tarnished plant-bugs, state 
that all of many dahlia blossoms are deformed,—opening feebly 


“only on one side. At Portland they were thick upon celery. 


The adults of this species can be startled from goldenrod 
blossoms almost anywhere in the State. It is not surprising 
to find such an adaptable insect taking without question the food 
offered it over thousands of acres of potato vines. About the 
middle of September different fields over a stretch of 7 miles 
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near Houlton were visited. All these fields were infested by the 
tarnished plant-bugs, and in one field visited early in the morn- 
ing before the insects had warmed up enough to be much on the 
wing 40 or 50 plant-bugs to a single plant was not an unsual 
number. This fact seems an alarming one, for though the 
injury so late in the season may not be of great importance, 
the hibernating adults, if they attack the early tender shoots in 
the spring as is their habit on other plants, will cause much 
deformed and stunted growth another season. The tarnished 
plant-bug is not an easy foe to meet. Paris Green or other 
stomach poisons are useless against an insect with sucking 
mouth parts. Kerosene emulsion or other contact remedies are 
not practical for a pest which is so easily startled to flight. At 
the slightest disturbance the plant-bug is on the wing and in 
condition to return to the plants when the danger is over. From 
certain garden plants the plant-bug can readily be shaken onto 
a cloth or into a pan containing kerosene, early in the morning 
or on cold days when they are too sluggish to be easily alarmed. 
Such a means would, of course, be impractical in a potato 
field. ‘There remains apparently but one vulnerable point, based 
upon the fact that the tarnished plant-bug hibernates in the 
adult condition among weeds or other rubbish. The custom of 
potato raisers of raking up and burning the old vines in the fall 
in order to have fields clear for fall plowing is therefore one of 
the most effectual ways of destroying the shelter of these bugs. 
If, in addition to clearing away the old vines, the weeds and 
rubbish along the edges of the potato fields should be burned 
on a cold day, great numbers of the tarnished plant-bugs would 
be destroyed with comparatively little cost and time. If the 
plant-bug continues to appear upon the potato vines, this means 
of combating it should be resorted to regularly each fall. 
Nectarophora solanifolu. Ina land flowing with honey dew 
as has been the whole State of Maine for several years past, 
even the potato cannot hope to escape aphid attacks. A large 
green species, Nectarophora solanifolu Ashm. has for:3 seasons 
attacked the potato vines in the vicinity of Houlton and else- 
where to an injurious extent. The colonies cluster thick on stem 
and leaf, thousands to a plant, frequently wilting the stems and 
drying the leaves. The worst of the attack comes between the 
middle of August and the middle of September in time to 
weaken the plant and thus effect the growth of the tubers. The 
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true sexes of this species do not appear upon the potato. It 
is not yet known what plant serves for the alternate host. 

Aphis sp. This present season in some parts of Aroostook, 
conspicuously at Caribou and vicinity, a second species of plant 
louse, an undetermined and probably a new species belonging to 
the genus Aphis, has heavily infested certain fields. They were 
beginning to appear upon the vines about the middle of July 
and they had not all taken flight by the middle of September. 
- At the later date colonies of pupz could be found here and there 
at Caribou, clustered thick enough on stalk tip and new growth 
to hide the stalk. The bodies of these pupze shaded from pink 
to salmon and from green to brown. ‘They seem invariably to 
feed head down. 

The presence of plant lice to such an extent upon potato vines 
raises several perplexing problems. If a fairly uniform attack 
could be reckoned on each year, the cost, benefit and practibility 
of emulsion sprays on the infested fields would be well worth 
testing. Plant louse attacks, however, are likely to be irratic, 
influenced by climatic conditions and by decrease and increase 
of parasites and predaceous insects. As yet it seems to be an 
open question as to whether it is most practical to attempt to 
combat the aphids in the potato field by artificial means, or 
leave them to fluctuate according to natural influences. At any 
rate their presence is to be regretted. Even a light attack which 
would not preceptibly weaken the plant, probably renders it 
more susceptible to fungus diseases than it would normally be. 
For the past 3 years the aphid attacks on potato have been wide- 
spread. Dr. James Fletcher, Central Experimental Farms, 
Canada, writes from Ottawa, September, 1906, “ The aphis has 
been extremely abundant on our potatoes all through this part 
of Canada this year.” It also troubled Canadian fields in 1904. 


ALDER BLIGHT AND ATTENDANT INSECTS. 

A conspicuous illustration of the natural fluctuations of insect 
conditions is given by Pemphigus tesselata in the vicinity of 
Orono. This species, a large dark bodied plant louse infesting 
the trunks and branches of alder (Alnus incana), is often mis- 
taken for fungus on account of the snow-white flocculent matter 
with which it is covered. For several seasons the alder clumps 
here as in many other parts of the State have been white 
stemmed with this woolly plant louse, and early in September 
the air has been alive with the winged forms. 
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Fig. 19. The Harvester, 
Marva x 2: 


Fig. 20. The Harvester. 
Chrysalis x 2, 


Fig.2]. The Harvester, Feniseca ta rquinius. 
NGM MEY, 
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Syrphus maggots. The chief enemy which had for two sea- 
sons confronted the “alder blight”? was a syrphus fly, which 
could be seen hovering near the colonies for the purpose of 
depositing eggs. The maggots hatched from these eggs fed 
greedily upon the large soft bodied plant lice, but the enormous 
numbers of the plant lice did not seem to be materially lessened. 
The winged forms were plentiful last fall, 1905. This spring 
the colonies were common but not so numerous as for several 
seasons past. The syrphus maggots work industriously and 
often white “wool” upon the alder stems was found to cover 
more maggots than plant lice. It seems likely that the syrphus 
flies could clear the vicinity of “alder blight.” Late in the 
summer, however, it was discovered that the syrphus flies no 
longer had the “ alder blight” to themselves. A rival appeared 
in the form of the Harvester butterfly. 

The Harvester, Femseca tarquinius. (Fig. 19). During Sep- 
tember caterpillars of the Harvester could be taken in almost any 
colony of “alder blight’ in the neighborhood. Like the syrphus 
maggots, these caterpillars burrow beneath the woolly secretions 
of the plant lice and are covered from sight. The full grown 
caterpillar is slightly more than one-half inch in length and slug 
like in shape. The body is drab colored and the head a shiny 
brown. The 12 segments of the body are deeply creased and 
scalloped along the lateral margin. ‘There is a mid-dorsal line 
of black dots with an orange spot at each side. Each orange 
spot is lined laterally with black. The body is well covered 
with black bristly spines to which flocculent masses from the 
alder blight becomes attached. The curious chrysalis (Fig. 20) 
of this insect is a half uncanny, wholly fascinating little object 
with the dorsal aspect possessing a remarkable resemblance to 
a monkey’s face. The adult butterfly (Fig. 21) expands about 
one and one-fourth inches. The colors of the upper surface of 
the wings are black and tawny. ‘The black spots are subject to 
much variation in form and size. 

So industriously did the Syrphus maggots and the Harvester 
caterpillars feed upon “alder blight” that by the end of Sep- 
tember hardly a colony of this plant louse could be found in the 
vicinity of Orono. 

Alder blight covered by ants. In connection with a series of 
observations which were being made this season on alder blight, 
an interesting bit of ant work was noticed August 30. A colony 
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of ants had its quarters in some small decaying tree trunks 
fallen at the base of a clump of alder. Two of the alder stems 
were thickly infested with Pemphigus tesselata much visited by 
ants for the honey dew. In this case the ants had built a cov- 
ered tunnel from the base of the alder stems to the distance of 
nearly 2 feet on one stem and more than one foot on another. 
This structure was composed of sawdust-like particles and 
enclosed small clusters of the aphids which seemed undisturbed 
by the proceedings. The stems were upright and one ant 
tunnel was erected vertically along the stem while the second 
was more or less winding. The ants varied their occupation 
of extending the tunnel with sipping upon the convenient honey 
dew. Specimens of these ants were identified by Mr. Theo. 
Pergande of the U. S. Department of Agriculture as Lasius 
mixtus Mayr. 


LarcH CasE-B&rARER, Coleophora laricella Hbn. 


Throughout Washington, Hancock, and Penobscot counties 
at least, and probably over a larger area a very minute moth 
has been to work on the larch, (Larix americana), or hackma- 
tack, or tamarack as it is variously called.* The insect winters 
in the larval stage upon the iarch and attacks the tender needles 
when they first start in the spring. Although minute they have 
been present in such enormous numbers that larch trees have 
often been, during the past 3 seasons, eaten bare of green early 
in the spring. The caterpillars feed by eating a hole in the side 
of the needle and then devouring as much of the inner portion 
as it can reach. It thus has the characteristic manner of feed- 
ing common to related leaf miners. The injured needles often 
continue to grow but the clusters are ragged and many of the 
needles brown and dry. Small larches in the vicinity of Bangor 
and Orono which have been subjected to an attack of at least 3 
seasons died this summer from no other apparent cause than 
the presence of great numbers of the case-bearers which kept 
the needles eaten off. Many large larches infested by this 
insect look yellowish and unhealthy. 

The larva. ‘The caterpillar is a case-bearer, that is, it protects 
its body with an external covering or case. The larch case- 


* Although so well supplied with popular names of its own, this tree 
is also erroneously but very commonly called the juniper in Maine. 
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bearer uses a bit of dried spill from the larch for its case and 
from this protection it extends its head and thoracix feet when 
it wishes to move about or feed. Along the ventral side the 
spill is split and pieced together with silk woven by the tiny 
caterpillar. As it grows it weaves an extension of this silk on 
the anterior part of the case. The full grown caterpillar is 
about 3 millimeters * in length. The case measures 4 millimeters 
or 5 millimeters. The caterpillars are much more active during 
warm and sunny weather, and during cold days they do no 
feeding. When fall comes on the nearly grown caterpillars in 
their little spill cases attach themselves to the bark and about 
the bud angles and live dormant for the winter. With the first 
warm days of spring the caterpillars become active and feed 
' upon the soft tender larch needles. As the caterpillars are 
nearly full grown this is their most vigorous feeding spell and 
as the larch needles are eaten when they first begin to grow, it 
is a particularly hard season of the year for the tree to endure 
such an attack. The same number of case-bearers later in the 
season would by no means create so much damage. 

The full grown caterpillars do not leave their cases but attach 
them to the twig or commonly in the cluster of needle shaped 
leaves where they are not easy to find and let the cases serve 
for a cocoon. 

The moth. In the vicinity of Orono the adult insect emerges 
about June 4. They are a glistening ash gray in color. The 
wings are slender and the hind wings have the deep delicate 
fringe common to this group of moths. It expands about 9 
millimeters. This moth is something the shape of the common 
- Clothes moth and a little smaller. The female deposits the eggs 
in among the larch needles and the young naked caterpillar eats 
its way into a needle and after disposing of the soft interior as 
food, uses the empty shell for its case. 

There is fortunately but one generation a year. Observa- 
tions upon these case-bearers about Orono had been made dur- 
ing 2 seasons when Dr. James Fletcher, Central Experimental 
Farm, Ottawa, published his interesting account of the appear- 
ance of the Larch case-bearer, Coleophora laricella in Canada 
(Report 1905). Doctor Fletcher kindly compared specimens bred 
in Maine with the Canadian Coleophora and pronounced them 
undoubtedly the same species. Ratzeburg in his Forst-Insecten 


* One inch nearly equals 25 millimeters. 
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gives excellent figures in color of the larva, moth, and work of 
Tinea laricinella which if it is not the same species as Coleo- 
phora laricella so closely resembles it that the same figure would 
serve for both. 

There would not seem to be any practical remedy against this 
insect in large growths. Since it eats the inner portion of the 
needles and leaves the epidermis, arsenical sprays would hardly 
avail on the larches used for ornament. In nurseries, badly 


-infested trees should be burned. From very small trees the 


majority of the cases could be removed by hand during the 
winter. Japanese Larches * are said to be immune from attack 
by this case-bearer. 


MIscELLANEOUS NOTES. 


Of the many insects which naturally come under observation 
during the season, a few are conspicuous for various reasons, 
as the attendance of particular parasites, the occurrence in great 
numbers of an insect not usually abundant, or the appearance 
of an insect on some plant it does not commonly attack. Such 
instances are often of more than passing interest and are con- 
veniently recorded under miscellaneous notes of the year. 

Yellowhead Cranberry Worm on Sweet Gale. The yellow- 
head cranberry worm, Teras minuta, was present this season 
over cranberry beds near Charlotte. The culture of these beds 
had been somewhat neglected and sweet gale, Myrica gale had 
crowded into the beds from all directions. The tips of the 
sweet gale were everywhere conspicuously spun together and 
examination showed the culprit to be the yellowhead cranberry 
worm which was working also in the cranberry vines. The pest 
was attacking the sweet gale to a much greater extent than it 
was the cranberry itself. This fact was so marked that it sug- 
gested, as apparently practical, a simple remedial treatment for 
this locality. It was recommended that all of the sweet gale, 
which was injuring the cranberries by its presence as a weed, 
should be torn out except strips of it near the edges of the beds 
which were to be left as a trap. The sweet gale, left as attract- 
ive bait for the yellowheads, could be treated to a heavy spray 
of arsenate of lead early in the spring, in time for the first 
brood of larvee, thus killing in small space the majority of the 
pests. The beds, it should be stated, are in a dry bog and resort 


* Insect Life. Vol. IV. Page 405. 
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to flowing would mean considerable expense. The same insect 
was present at Charlotte upon apple trees but not to a great 
extent, 

The Apple Maggot and the Codling Moth. Both these insects 
are at work in this State to a regrettable and injurious extent. 
There is considerable confusion among orchard owners as to 
the character and names of these two pests. The term “apple 
maggot ”’ is unfortunately applied indiscriminately to the larva of 
“Trypeta”’ and the codling moth, and the term “ railroad 
worm ” is not much more definite, especially if the trails extend 
away from the surface of the apple. The present season one 
man reported that nearly all his apples were “ruined by the 
‘railroad worm’ or ‘ wire worm’ as it is sometimes called.” In 
view of such confusion the following brief statement may not 
be amiss. 

“Apple maggot,” “railroad worm,” and “ Trypeta” should 
all properly apply to the larva of a striped winged fly, Rhago- 
letis (Trypeta) pomonella. ‘This larva is a maggot, a small but 
plump, white, footless object with head so ill defined that it is 
difficult to find at all, and the mouth parts reduced to a pair of 
hooks. The apple maggot works in soft discolored mushy trails 
anywhere in the pulp of the apple. When these trails lie imme- 
diately under the skin of pale skinned apples they show through 
like tiny but clearly defined tracks, and the descriptive term 
“railroad worm” has been given the maggot which travels 
along these tracks. The trails of the apple maggot never con- 
tain little round sawdust like pellets, and they do not extend into 
the core of the apple. 

The codling moth (Carpocapsa pomonella) is a true moth. 
The fore wings are irregularly streaked with gray and brown, 
and have a horseshoe marking of copper color at the inner angle. 
The hind wings are of light yellowish brown. The moth 
expands about three-fourths of an inch. The larva of this moth 
is a tiny naked caterpillar with clearly defined head region and 
three pairs of legs upon the segments immediately behind the 
head. It has the ordinary biting mouth parts of other cater- 
pillars and resembles the closely related leaf folding caterpillars 
(Tortricids) in its motions, wiggling violently backward when 
disturbed. The larva of the codling moth makes excavations in 
the apple, extending them usually into the core itself. These 
excavations always contain little, round, brown, sawdust-like, 
pellets which are the excretions of the larva. 
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The apple maggot and the larva of the codling moth are often 
present in the same apple. Discussions of the life history, habits 
and remedies of these two pests are given in other available 
bulletins of this Station and are therefore not repeated here. 

Lace Bugs. The recently described * Tingitid, Corythuca 
pergandei Heid. was extremely numerous upon willow and alder 
(Alnus incana) between Bangor and Orono this season. 

Infested Spruce Cones. Late in August the cones on the 
Norway spruces on the campus were observed to be dropping 
prematurely. Examination showed a general infestation by a 
Lepidopterous larva about seven-eighth of an inch in length. 
Some were a uniform purplish brown, others showed a greenish 
color on the thoracic segments with 2 tiny black spots on the 
first segment behind the head. These larve began spinning 
cocoons about the middle of September. ‘The cocoons are the 
color and transparency of thin white tissue paper. The average 
length is about one-half inch and they are usually about one- 
fourth of an inch wide, though sometimes the cocoons are nearly 
as broad as long. Pupation does not take place <t once but the 
caterpillar, readily seen through the thin cocoon, lies for days 
in a U shaped loop. If the cocoon is disturbed, the caterpillars 
break through and travel off actively and with apparent irrita- 
tion. ‘The infested cones were prematurely brown in the vicin- 
ity of the larval tunnels. The excavations were chiefly at or near 
the center of the cones, from one to several larve being present 
in a single cone. Through the kindness of Doctor Howard 
specimens were referred to Mr. Fiske (Bureau of Entomology, 
Washington, D. C.) who stated them to be evidently a species of 
Pinipestis, mature moths ‘being necessary for full determination. 

Maggots which were attacking the decaying portion of the 
cones infested by these caterpillars developed in abundant num- 
bers into Drosophila amena Loew, kindly determined by Mr. 
D. W. Coquillett. This small red-eyed fly with yellow thorax 
and dark abdomen, and wings crossed with 2 dusky bands, is not 
uncommon about decaying fruit. 

Harvest fly, Tibicen rimosa. A very pretty harvest fly, or 
cicada, belonging to the same genus as the periodical cicada was 
common in the vicinity of Orono from the middle to the latter 
part of July. (A photoghaph of this species is given as Fig. 


* Proceedings of the Entomological Society of Washington, Vol. VIIL 
Nos. 1-2. 


Fig. 22. Harvest fly or Cicada, Tibicen rimosa Say. noveboracensis Fitch. 
Very slightly enlarged. Photograph of specimen taken at Orono, July 31, 1906. 


Fig 23. Parasited specimens of young red humped caterpillars attached to apple leaf, 
and parasites, (Limneria guignardi, Proy.), which emerged from them. Photographed 
from specimens taken at West Minot, August 29, 1906. 
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22.) The head and thorax have clearly defined marks of 
deep orange yellow, along the posterior margin of each abdom- 
inal segment is a narrow but distinct line of the same color, and 
the wings near the body are clouded also with orange. The 
expanse of wings averaged about 2 and one-half inches. The 
species was kindly determined by Mr. Heidemann as Tibicen 
rimosa Say, var: noveboracensis Fitcli. 

Diamond-back Moth, Plutella cruciferarum, as a Greenhouse 
Pest. Early in April a complaint came from a greenhouse in 
Ellsworth of a small green caterpillar which destroyed ten 
weeks stocks, working on leaves and flowers. Specimens were 
received with the communication and were bred to the adult 
stage, part of them proving to be the light form and part the 
dark form of the Diamond-back. On May 24, a new lot of 
these larve were received from the same source again at work 
upon the stocks. This species, described with reference to 
materials bred on stocks in greenhouse, is as follows: 

The caterpillars when full grown are three-eighths of an inch 
in length. The color is a light green with the head concolorous 
or sometimes shading to yellowish. The median dorsal line is 
a more vivid green. To the naked eye they appear smooth, but 
a low power glass reveals stiff dark hairs rising from lighter 
spots arranged in a regular manner upon the segments, ‘These 
hairs are most numerous upon the last thoracic segment. The 
last pair of abdominal pro-legs are extended back horizontally 
giving the body a forked appearance. The pupal stage is 
passed within a very delicate white, gauzy cocoon through which 
the pupa is readily seen. Some of the specimens reared passed 
but 6 days in the pupal stage. 

The perfect insect is a moth expanding about five-eighths of 
an inch. The fore wing is ash colored with minute dark spots 
upon it. A yellowish stripe outlined with a dark line extends 
along the hinder margin in such a manner that when the wings 
are closed, 3 light colored diamond shaped markings are formed. 
Both pairs of wings are a uniform gray on the under side. The 
antenne are marked with alternate rings of white and dark. 

The Diamond-back is an imported moth and it occurs fre- 
quently upon cabbage and cauliflower in the garden. Doctor 
Fletcher reports * the Diamond-back to be an incessant and 
most troublesome pest upon garden stocks and wall-flowers 


* Can. Exp. Farms 1890, p. 165. 
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from about July till the frosts in November. ‘The remedy most | 
frequently recommended is kerosene emulsion. | 

The greenhouse infestation at Ellsworth started on stocks that 
had been transplanted from outside and the larve were probably 
taken -in with them, successive generations developing within 
doors. Hand picking proved to be a perfectly effectual remedy 
though a tedious task. 

Six Troublesome Orchard Insects. ‘The yellow-necked cater- 
pillar, Datana ministra, and the red-humped caterpillar, 
(Edemasia concinna, have created much alarm in Maine this 
year. Entire orchards have been despoiled by these pests. 
Young trees have suffered the worst injury not because 
the caterpillars show a preference for them, but because 
one brood is sufficient to strip a small tree, and the same num- 
ber of leaves from a large tree does not mean so serious a loss. 
The bud moth, Tmetocera ocellana, is at present doing much 
damage in Maine orchards. Two species of tussock moths, 
Notolophus leucostigma and antiqua have been abundant in 
most parts of the State as has the orchard tent caterpillar. 

Limneria guignardi Prov. The red-humped caterpillars have 
been in the southern counties abundantly attended by an ichneu- 
mon parasite, Limneria guignardi Prov.* These parasites 
attack the young caterpillars in the early stages, at which time 
the caterpillar is just the right size to serve for food for a single 
parasite. The parasite grub when full grown forms its cocoon 
within the empty skin of the caterpillar which fits tight over the 
cocoon. The caterpillar head being still attached, the object is 
a curious one. When about to emerge the adult parasite gnaws 


a hole at one end of the cocoon and takes wing. ‘This hole is 


sometimes near the head and sometimes near the caudal end of 
the caterpillar skin. See Fig. 23. 

Yellow-edge Butierfly. From York to Aroostook counties 
the spiny caterpillars of the yellow-edge butterfly, Euvanessa 
antiopa, have been common on elm and willow. This species 
has been almost constantly mistaken for gypsy caterpillars, and 
has been the cause of numerous false alarms. A brood is occa- 
sionally found upon apple trees, but it does not seem likely to 
become an orchard pest, its preference is so evidently for willow 


* Determined by comparison with Canadian material through the kind 
ness of Doctor Fletcher. 
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and elm. A Tachina parasite is active against these caterpillars 
in Maine. 

Garden Fleas. In contrast with the past two seasons no 
observations of the garden flea, Smynthurus albamaculata, 
Harvey were made. During the early spring, at the time these 
minute insects have previously been most conspicuous, contin- 
uous rains prevented field observations on such insects as these. 
The account of injury due tc this species given in Bulletin No. 
123 of this Station, page 220, was the occasion of several 
requests from specialists in this group for reference to the orig- 
inal description. Professor Harvey’s description together with 
drawings by Mr. J. H. Emerton were published in the Report of 
this Station for 1896, pages 124-126. 

Mosquitoes. ‘There is no adequate record of Maine mosqui- 
toes although in many parts of the State certain species are 
excessively troublesome. A few collections were made this 
season and sent to the Bureau of Entomology, Washington, 
D. C., where several specialists are at work on this family. 
Doctor Dyar kindly determined them as follows: 

Anopheles punctipenms Say. Orono, July 27 and October 
1, about light in house. 

Anopheles quadrimaculatus Say. Orono, September 20, in 
house. 

Aedes fuscus O..S. Orono, July 27. 

Aedes canadensis Theob. Trenton, August 10; Caribou, 
August 17. 

Aedes sylvestris Theob. Trenton, August ro. 

Aedes sollicitans Walk. Trenton, August to. 

Aédes abfitchii Felt, fitchii Felt, or subcantans Felt. (Adults 
alike—need larvee to separate). Orono, August 3; Trenton. 

All of the species of Aédes except fuscus given in thc fore- 
going list were until recently commonly referred to the genus 
Culex. 

Insects for Identification. A few, only, of the large number 
of insects received for identification this season are recorded in 
the following pages. 

Such common, widespread, and constantly occurring forms 
as the cecropia moth and oyster-shell scale have been omitted. 
Such information as the increasing parasitism of the red-humped 
caterpillar has been summarized in a single statement elsewhere 


in the bulletin rather than listed as 70 or 80 separate items. 
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FOOD INSPECTION. 
Cuas. D. Woops, Director. 
J. M. Bartyerr, Chemist in charge of inspection analyses. 


The legislature of 1905 enacted a law to regulate the sale and 
analysis of food. The text of the law and the standards estab- 
lished under it, follow: 


CHAPTER 68 OF THE LAWS OF 1905. 
An Act to Regulate the Sale and Analysis of Food. 


SEc. I. It shall be unlawful for any person, persons or 
corporation within this state to manufacture for sale, to sell, 
or to offer or expose for sale any article of food which is 
adulterated or misbranded within the meaning of this act. 

SEc. 2. The term food, as used in this act, shall include every 
article used for food or drink by man, horses or cattle. 

SEC. 3. For the purpose of this act an article of food shall 
be considered as adulterated or misbranded: 

First. If any substance or substances be mixed or packed 
with it so as to reduce or lower or injuriously affect its quality 
or strength. 

Second. If any inferior substance or substances be substi- 
tuted wholly or in part for this article. 

Third. If any necessary or valuable constituent of the article 
be wholly or in part abstracted. 

Fourth. If it be in imitation of, or sold under the name of 
another article. 

Fiith. If it be colored, coated, polished or powdered whereby 
damage is concealed, or if it be made to appear better or of 
greater value than it is. 

Sixth. If it contains poisonous ingredients, or if it contains 
any antiseptic or preservative not evident or not know to the 
purchaser. 

Seventh. If it consists wholly or in part of a diseased, filthy, 
decomposed or putrid animal or vegetable substance. 
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Fighth. If the package or label shall have any statement 
purporting to name any ingredient or substance as not being 
contained in the article, which statement shall be untrue in any 
particular. 

Ninth. If the package or label shall bear any statement 
purporting to name the substance or substances of which the 
article is made, which statement shall not fully give the names 
of all substances contained therein. 

Tenth. If it be labeled or branded so as to deceive or mislead 
the purchaser in any particular. 

Provided, that any article of food which is adulterated within 
the meaning of this act, but which does not contain any 
poisonous or deleterious ingredient, may be manufactured or 
sold if the same shall be plainly labeled, branded or tagged so as 
to show the exact character thereof. Provided further, that 
nothing in this act shall be construed as requiring proprietors, 
manufacturers or sellers of proprietary foods which contain no 
unwholesome substances to disclose their trade formulas, except 
that in the case of baking powders each can or package shall be 
plainly labeled so as to show the acid salt or salts contained 
therein. 

Sec. 4. The director of the Maine Agricultural Experi- 
ment Station shall analyze, or cause to be analyzed, samples 
of articles of food on sale in Maine, suspected of being adul- 
terated, and at such times and to such extent as said director 
may determine. And said director, in person or by deputy, 
shall have free access at all reasonable hours to any place 
wherein articles of food are offered for sale, and upon tendering 
the market price of any such article may take from any person, 
persons or corporations samples for analysis. 

Sec. 5. The results of all analyses of articles of food made 
by said director shall be published by him in the bulletins or 
reports of the Experiment Station, together with the names of 
the persons from whom the samples were obtained, and the 
names of the manufacturers thereof. The said director may 
also adopt or fix standards of purity, quality or strength when 
such standards are not specified or fixed by law and shall publish 
them, together with such other information concerning articles 
of food .as may be of public benefit. 

Sec. 6. Whoever adulterates or misbrands any article of 
food as defined in this act, or whoever sells, offers or exposes for 
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sale any adulterated or misbranded article of food, shall be pun- 
ished by a fine not exceeding one hundred dollars for the first 
offense and not exceeding two hundred dollars for each subse- 
quent offense. 

Src. 7. Whenever said director becomes cognizant of the 
violation of any of the provisions of this act, he shall report such 
violation to the commissioner of agriculture, and said commis- 
sioner shall prosecute the party or parties thus reported. 

Sec. 8. No action shall be maintained in any court in this 
state on account of any sale or other contract made in violation 
of this act. 

SEc. 9. Sections ten, eleven, twelve, thirteen, fourteen, 
fifteen, sixteen and seventeen of chapter one hundred and 
twenty-nine of the revised statutes and all acts or parts of acts 
inconsistent herewith, are hereby repealed. 

Sec. 10. This act shall-take effect when approved. 

Approved March 15, 1905. 


Foop STANDARDS. 


It is from the nature of the case impracticable for a legisla- 
ture to establish food standards. This is a matter that calls for 
careful research on the part of experts. It has, therefore, 
become customary, both in state and national legislation, to place 
the responsibility of the establishment of standards upon the 
executive officer. Section 5 of the above cited law empowers 
the Director of the Maine Agricultural Experiment Station “to 
adopt or fix standards of purity, quality or strength when such 
standards are not specified or fixed by law and shall publish 
them, together with such other information concerning articles 
of food as may be of public benefit.” 

The Association of Official Agricultural Chemists of the 
United States has for some years been preparing definitions and 
schedules for such standards. The demand for these standards 
became so urgent as to lead Congress by an act approved Jure 
3, 1902, to authorize the Secretary of Agriculture to co-operate 
with the above named association for the accomplishment of this 
work. Asa result, although the work is still incomplete, stand- 
ards for the more important food products have already beer: 
fixed and established by the Secretary of Agriculture, acting for 
the United States. 
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PRINCIPLES ON WHICH THE STANDARDS ARE BASED. 


The general considerations which guided the committee of 
the Association of Official Agricultural Chemists in preparing 
the standards for food products are thus stated by them: 

1. The standards are expressed in the form of definitions, 
with or without accompanying specifications of limit in compo- 
sition. 

2. The main classes of food articles are defined before the 
subordinate classes are considered. 

3. The definitions are so framed as to exclude from the 
articles defined substances not included in the definitions. 

4. The definitions include, where possible, those qualities 
which make the articles described wholesome for human food. 

5. A term defined in any of the several schedules has the 
same meaning wherever else it is used in this report. 

6. The names of food products herein defined usually agree 
with existing American trade or manufacturing usage, but where 
such usage is not clearly established or where trade names con- 
fuse two or more articles for which specific designations are 
desirable, preference is given to one of the several trade names 
applied. 

7. otandards are based upon data representing materials 
produced under American conditions and manufactured by 
American processes or representing such varieties of foreign 
articles as are chiefly imported for American use. 

8 The standards fixed are such that a departure of the 
articles to which they apply, above the maximum or below the 
minimum limit prescribed, is evidence that such articles are of 
inferior or abnormal quality. 

g. The limits fixed as standard are not necessarily the 
extremes authentically recorded for the article in question, 
because such extremes are commonly due to abnormal conditions 
of production and are usually accompanied by marks of inferi- 
ority or abnormality readily perceived by the producer or manu- 
facturer. 
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Foop STANDARDS ADOPTED FOR MAINE. 


As empowered in Section 5, Chapter 68 of the laws of 1905, 
the Director of the Maine Agricultural Experiment Station 
hereby adopts the following standards for purity of food prod- 
ucts together with their precedent definitions as the official 
standards of these food products for the State of Maine. ‘These 
are the standards above referred to as fixed by the Secretary of 
Agriculture of the United States. 


I. ANIMAL PRODUCTS. 
A. MEATS AND THE PrINcIPAL MEaAt Propucts. 
a. MEATS. 


1. Meat, flesh, is any clean, sound, dressed, and properly prepared 
edible part of animals in good health at the time of slaughter, and if 
it bears a name descriptive of its kind, composition, or origin, it corre- 
sponds thereto. The term “animals,” as herein used, includes not only 
mammals, but fish, fowl, crustaceans, mollusks, and all other animals 
used as food. 

2. Fresh meat is meat from animals recently slaughtered and properly 
cooled until delivered to the consumer. 

3. Cold storage meat is meat from animals recently slaughtered and 
preserved by refrigeration until delivered to the consumer. 

4. Salted, pickled, and smoked meats are unmixed meats preserved 
by salt, sugar, vinegar, spices, or smoke, singly or in combination, whether 
in bulk or in suitable containers.* 

The inner coating of the containers is free from pin holes, blisters, 
and cracks. 

If the tin plate is lacquered, the lacquer completely covers the tinned 
surface within the container and yields to the contents of the container 
no lead, antimony, arsenic, zinc or copper or any compounds thereof, 
or any other poisonous or injurious substance. 


b. MANUFACTURED MEATS. 


1. Manufactured meats are meats not included in paragraphs 2, 3, 
and 4, which immediately precede, whether simple or mixed, whole or 


* Suitable containers for keeping moist food products such as sirups, 
honey, condensed milk, soups, meat extracts, meats, manufactured meats, 
and undried fruits and vegetables, and wrappers in contact with food 
products, contain on their surfaces, in contact with the food product, 
no lead, antimony, arsenic, zinc or copper or any compounds thereof 
or any other poisonous or injurious substance. If the containers are 
made of tin plate they are outside-soldered and the plate in no place 
contains less than one hundred and thirteen (113) milligrams of tin 
on a piece five (5) centimeters square or one and eight-tenths (1.8) 
grains on a piece two (2) inches square. 
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comminuted, in bulk or in suitable containers,* with or without the 
addition of salt, sugar, vinegar, spices, smoke, oils, or rendered fat. If 
they bear names descriptive of kind, composition, or origin, they corre- 
spond thereto and when bearing such descriptive names, if force or 
flavoring meats are used, the kind and quantity thereof are made known. 


C. MEAT EXTRACTS, MEAT PEPTONES, ETC. 
(Schedule in preparation.) 
d. LARD. 


1. Lard is the rendered fresh fat from hogs in good health at the 
time of slaughter, is clean, free from rancidity, and contains, necessarily 
incorporated in the process of rendering, not more than one (1) per 
cent of substances, other than fatty acids and fat. 

2. Leaf lard is lard rendered at moderately high temperature from 
the internal fat of the abdomen of the hog, excluding that adherent to 
the intestines, and has an iodin number not greater than sixty (60). 

3. Neutral lard is lard rendered at low temperatures. 


B. Mitx anp Its Propucts. 
a. MILKS. 


1. Milk* is the fresh, clean, lacteal secretion obtained by the com- 
plete milking of one or more healthy cows, properly fed and kept, exclud- 
ing that obtained within fifteen days before and ten days after calving, 
and contains not less than twelve (12) per cent of solids, not less than 
nine (Q) per cent of solids not fat, and not less than three (3) per cent 
of milk fat. 

2. Blended milk is milk modified in its composition so as to have 
a definite and stated percentage of one or more of its constituents. 

3. Skim milk is milk from which a part or all of the cream has been 
removed and contains not less than nine and one-quarter (9.25) per 
cent of milk solids. 

4. Pasteurized milk is milk that has been heated below boiling but 
sufficiently to kill most of the active organisms present and immediately 
cooled to 50° Fahr. or lower. 

5. Sterilized milk is milk that has been heated at the temperature 
of boiling water or higher for a length of time sufficient to kill all organ- 
isms present. 

6. Condensed milk, evaporated milk, is milk from which a consider- 
able portion of water has been evaporated and contains not less than 
twenty-eight (28) per cent of milk solids of which not less than twenty- 
seven and five-tenths (27.5) per cent is milk fat. 

7. Sweetened condensed milk is milk from which a considerable 
portion of water has been evaporated and to which sugar (sucrose) has 


* These standards are fixed by statute. The standards adopted by 
the U. S. Secretary of Agriculture are “not less than eight and one-half 
(8.5) per cent of solids not fat and not less than three and one-quarter 
(3.25) per cent of milk fat.” 
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been added, and contains not less than twenty-eight (28) per cent of 
milk solids, of which not less than twenty-seven and five-tenths (27.5) 
per cent is milk fat. 

8 Condensed skim milk is skim milk from which a considerable 
portion of water has been evaporated. 

9. Buttermilk is the product that remains when butter is removed 
from milk or cream in the process of churning. 

10. Goat's milk, ewe’s milk, et cetera, are the fresh, clean, lacteal 
secretions, free from colostrum, obtained by the complete milking of 
healthy animals other than cows, properly fed and kept, and conform 
in name to the species of animal from which they are obtained. 


b. CREAM. 

I. Cream is that portion of milk, rich in milk fat, which rises to the 
surface of milk on standing, or is separated from it by centrifugal force, 
is fresh and clean and contains not less than eighteen (18) per cent of 
milk fat. 

2. Evaporated cream, clotted cream, is cream from which a consid- 
erable portion of water has been evaporated. 


C. MILK FAT OR BUTTER FAT. 


1. Mulk fat, butter fat, is the fat of milk and has a Reichert-Meiss! 
number not less than twenty-four (24) and a specific gravity not less 


than 0.905 Cc & 
Moy” (Ce 


d. BUTTER. 


1. Butter is the clean, non-rancid product made by gathering in any 
manner the fat of fresh or ripened milk or cream into a mass, which 
also contains a small portion of the other milk constituents, with or 
without salt, and contains not less than eighty-two and five-tenths (82.5) 
per cent of milk fat. 

2. Renovated butter, process butter, is the product made by melting 
butter and reworking, wthout the addition or use of chemicals or any 
substances except milk, cream, or salt, and contains not more than six- 
teen (16) per cent of water and at least eighty-two and five-tenths (82.5) 
per cent of milk fat. 


e. CHEESE. 

1. Cheese is the sound, solid, and ripened product made from milk or 
cream by coagulating the casein thereof with rennet or lactic acid, with 
or without the addition of ripening ferments and seasoning, and con- 
tains, in the water-free substance, not less than fifty (50) per cent of 
milk fat. 

2. Skim milk cheese is the sound, solid, and ripened product, made 
from skim milk by coagulating the casein thereof with rennet or lactic 
acid, with or without the addition of ripening ferments and seasoning. 

3. Goats milk cheese, ewe’s milk cheese, et cetera, are the sound, 
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ripened products made from the milks of the animals specified, by 
coagulating the casein thereof with rennet or lactic acid, with or with- 
out the. addition of ripening ferments and seasoning. 


f. ICE CREAMS. 


1. Ice cream is a frozen product made from cream and sugar, with 
or without a natural flavoring, and contains not less than fourteen (14) 
per cent of milk fat. 

2. Fruit ice cream is a frozen product made from cream, sugar, and 
sound, clean, mature fruits, and contains not less than twelve (12) per 
cent of milk fat. 

3. Nut ice cream is a frozen product made from cream, sugar, and 
sound, nonrancid nuts, and contains not less than twelve (12) per cent 
of milk fat. 


g. MISCELLANEOUS MILK PRODUCTS. 


1. Whey is the product remaining after the removal of fat and casein 
from milk in the process of cheese-making. 

2. Kumiss is the product made by the alcoholic fermentation of mare’s 
or cow’s milk. 


ILD ViEGERABER PRODUGES: 
A. GRAIN PRODUCTS. 
a. GRAINS AND MEALS. 


I. Grain is the fully matured, clean, sound, air-dry seed of wheat, 
maize, rice, oats, rye, buckwheat, barley, sorghum, millet, or spelt. 

2. Meal is the clean, sound product made by grinding grain. 

3. Flour is the fine, clean, sound product made by bolting wheat meal 
and contains not more than thirteen and one-half (13.5) per cent of 
moisture, not less than one and twenty-five hundredths (1.25) per cent 
of nitrogen, not more than one (1) per cent of ash, and not more than 
fifty hundredths (0.50) per cent of fiber. 

4. Graham flour is unbolted wheat meal. 

5. Gluten flour is the clean, sound product made from flour by the 
removal of starch and contains not less than five and six-tenths (5.6) 
per cent of nitrogen and not more than ten (10) per cent of moisture. 

6. Maize meal, corn meal, Indian corn meal, is meal made from sound 
maize grain and contains not more than fourteen (14) per cent of 
moisture, not less than one and twelve hundredths (1.12) per cent of 
nitrogen, and not more than one and six-tenths (1.6) per cent of ash. 

7. Rice is the hulled, or hulled and polished grain of Oryza sativa. 

8. Oatmeal is meal made from hulled oats and contains not more 
than twelve (12) per cent of moisture, not more than one and five-tenths 
(1.5) per cent of crude fiber, not less than two and twenty-four hun- 
dredths (2.24) per cent of nitrogen, and not more than two and two- 
tenths (2.2) per cent of ash. 

9. Rye flour is the fine, clean, sound product made by bolting rye 
meal and contains not more than thirteen and one-half (13.5) per cent 
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of moisture, not less than one and thirty-six hundredths (1.36) per cent 
of nitrogen, and not more than one and twenty-five hundredths (1.25) 
per cent of ash. 

10. Buckwheat flour is bolted buckwheat meal and contains not more 
than twelve (12) per cent of moisture, not less than one and twenty- 
eight hundredths (1.28) per cent of nitrogen, and not more than one 
and seventy-five hundredths (1.75) per cent of ash. 


B. Fruit AND VEGETABLES. 
a. FRUIT AND FRUIT PRODUCTS. 


(Except fruit juices, fresh, sweet, and fermented, and vinegars.) 

1. Fruits are the clean, sound, edible, fleshy fructifications of plants, 
distinguished by their sweet, acid, and ethereal flavors. 

2. Dried fruit* is the clean, sound product made by drying mature, 
properly prepared, fresh fruit in such a way as to take up no harmful 
substance, and conforms in name to the fruit used in its preparation; 
sun-dried fruit is dried fruit made by drying without the use of artificial 
means; evaporated fruit is dried fruit made by drying with the use of 
artificial means. 

3. Evaporated apples are evaporated fruit made from peeled and 
cored apples, and contain not more than twenty-seven (27) per cent of 
moisture determined by the usual commercial method of drying for 
four (4) hours at the temperature of boiling water. 

(Standards for other dried fruits are in preparation.) 

4. Canned fruit is the sound product made by sterilizing clean, sound, 
properly matured and prepared fresh fruit, by heating, with or without 
sugar (sucrose) and spices, and keeping in suitable, clean, hermetically 
sealed containers and conforms in name to the fruit used in its prepa- 
ration. 

5. Preserve t is the sound product made from clean, sound, properly 
matured and prepared fresh fruit and sugar (sucrose) sirup, with or 
without spices or vinegar, and conforms in name to that of the fruit 
used, and in its preparation not less than forty-five (45) pounds of fruit 
are used to each fifty-five (55) pounds of sugar. 

6. Honey preserve} is preserve in which honey is used in place of 
sugar (sucrose) sirup. 

7. Glucose preserve} is preserve in which a glucose product is used 
in place of sugar (sucrose) sirup. 

8. Jam, marmalade, is the sound product made from clean, sound, 
properly matured and prepared fresh fruit and sugar (sucrose), with or 
without spices or vinegar, by boiling to a pulpy or semisolid consistence, 
and conforms in name to the fruit used, and in its preparation not less 


* The subject of sulphurous acid in dried fruits is reserved for con- 
sideration in connection with the schedule “Preservatives and Coloring 
Matters.” 

+ Products made with mixtures of sugar, glucose, and honey, or any 
two thereof, are reserved for future consideration. 
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than forty-five (45) pounds of fruit are used to each fifty-five (55) 
pounds of sugar. 

9. Glucose jam, glucose marmalade,t is jam in which a glucose 
product is used in place of sugar (sucrose). 

10. Fruit butter} is the sound product made from fruit juice and 
clean, sound, properly matured and prepared fruit, evaporated to a semi- 
solid mass of homogeneous consistence, with or without the addition of 
sugar and spices or vinegar, and conforms in name to the fruit used in 
its preparation. 

II. Gluecose fruit butter + is fruit butter in which a glucose product 
is used in place of sugar (sucrose). 

12. Jelly+ is the sound, semisolid, gelatinous product made by boiling 
clean, sound, properly matured and prepared fresh fruit with water, 
concentrating the expressed and strained juice, to which sugar (sucrose) 
is added, and conforms in name to the fruit used in its preparation. 

13. Glucose jelly} is jelly in which a glucose product is used in place 
of sugar (sucrose). 


b. VEGETABLES AND VEGETABLE PRODUCTS. 


1. Vegetables are the succulent, clean, sound, edible parts of herba- 
ceous plants used for culinary purposes. 

2. Dried vegetables are the clean, sound products made by drying 
properly matured and prepared vegetables in such a way as to take up 
no harmful substance, and conform in name to the vegetables used in 
their preparation; sun-dried vegetables are dried vegetables made by 
drying without the use of artificial means; evaporated vegetables are 
dried vegetables made by drying with the use of artificial means. 

3. Canned vegetables are sound, properly matured and prepared fresh 
vegetables, with or without salt, sterilized by heat, with or without 
previous cooking in vessels from which they take up no metallic sub- 
stance, kept in suitable, clean, hermetically sealed containers, are sound 
and conform in name to the vegetables used in their preparation. 

4. Pickles are clean, sound, immature cucumbers, properly prepared, 
without taking up any metallic compound other than salt, and preserved 
in any kind of vinegar, with or without spices; pickled onions, pickled 
beets, pickled beans, and other pickled vegetables are vegetables pre- 
pared as described above, and conform in name to the vegetables used. 

5. Salt pickles are clean, sound, immature cucumbers, preserved in 
a solution of common salt, with or without spices. 

6. Sweet pickles are pickled cucumbers or other vegetables in the 
preparation of which sugar (sucrose) is used. 

7. Sauerkraut is clean, sound, properly prepared cabbage, mixed with 
salt, and subjected to fermentation. 

8. Catchup (ketchup, catsup) is the clean, sound product made from 
the properly prepared pulp of clean, sound, fresh, ripe tomatoes, with 


7 Products made with mixtures of sugar, glucose, and honey, or any 
two thereof, are reserved for future consideration. 


tet cea ; 
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spices and with or without sugar and vinegar; mushroom catchup, wal- 
nut catchup, et cetera, are catchups made as above described, and con- 
form in name to the substances used in their preparation. 


C. SuGArs AND RELATED SUBSTANCES. 
a. SUGAR AND SUGAR PRODUCTS. 
Sugars. 


1. Sugar is the product chemically known as sucrose (saccharose) 
chiefly obtained from sugar cane, sugar beets, sorghum, maple, and palm. 
2. Granulated, loaf, cut, milled, and powdered sugars are different 


‘forms of sugar and contain at least ninety-nine and five-tenths (99.5) 


per cent of sucrose. 

3. Maple sugar is the solid product resulting from the evaporation 
of maple sap, and contains, in the water-free substance, not less than 
sixty-five one-hundredths (0.65) per cent of maple sugar ash. 

4. Massecuite, melada, mush sugar, and concrete are products made 
by evaporating the purified juice of a sugar-producing plant, or a solu- 
tion of sugar, to a solid or semisolid consistence, and in which the sugar 
chiefly exists in a crystalline state. 


Molasses and Refiners’ Sirup. 


1. Molasses is the product left after separating the sugar from masse- 
cuite, melada, mush sugar, or concrete, and contains not more than 
twenty-five (25) per cent of water and not more than five (5) per cent 
of ash. 

2. Refiners’ sirup, treacle, is the residual liquid product obtained in 
the process of refining raw sugars and contains not more than twenty- 
five (25) per cent of water and not more than eight (8) per cent of ash. 


Sirups. 

1. Sirup is the sound product made by purifying and evaporating the 
juice of a sugar-producing plant without removing any of the sugar. 

2. Sugar-cane sirup is sirup made by the evaporation of the juice of 
the sugar-cane or by the solution of sugar-cane concrete, and contains 
not more than thirty (30) per cent of water and not more than two 
and five-tenths (2.5) per cent of ash. 

3. Sorghum sirup is sirup made by the evaporation of sorghum juice 
or by the solution of sorghum concrete, and contains not more than 
thirty (30) per cent of water and not more than two and five-tenths 
(2.5) per cent of ash. 

4. Maple sirup is sirup made by the evaporation of maple sap or by 
the solution of maple concrete, and contains not more than thirty-two 
(32) per cent of water and not less than forty-five hundredths (0.45) 
per cent of maple sirup ash. 

5. Sugar sirup is the product made by dissolving sugar to the con- 
sistence of a sirup and contains not more than thirty-five (35) per cent 
of water. 
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b. GLUCOSE PRODUCTS. 


1. Starch sugar is the solid product made by hydrolyzing starch or 
a starch-containing substance until the greater part of the starch is 
converted into dextrose. Starch sugar appears in commerce in two 
forms, anhydrous starch sugar and hydrous starch sugar. The former, 
crystallized without water or crystallization, contains not less than ninety- 
five (95) per cent of dextrose and not more than eight-tenths (0.8) per 
cent of ash. The latter, crystallized with water of crystallization, is of 
two varieties—7o sugar, also known as brewers’ ‘sugar, contains not less 
than seventy (70) per cent of dextrose and not more than eight-tenths 
(0.8) per cent of ash; 80 sugar, climax or acme sugar, contains not less 
than eighty (80) per cent of dextrose and not more than one and one- 
half (1.5) per cent of ash. 

The ash of all these products consists almost entirely of chlorids and 
sulphates. 

2. Glucose, mixing glucose, confectioners’ glucose, is a thick, sirupy, 
colorless product made by incompletely hydrolyzing starch, or a starch- 
containing substance, and decolorizing and evaporating the product. It 
varies in density from forty-one (41) to forty-five (45) degrees Baumé 
at a temperature of roo° Fahr. (37.7° C.), and conforms in density, 
within these limits, to the degree Baumé it is claimed to show, and for 
a density of forty-one (41) degrees Baumé contains not more than 
twenty-one (21) per cent and for a density of forty-five (45) degrees 
not more than fourteen (14) per cent of water. It contains on a basis 
of forty-one (41) degrees Baumé not more than one (1) per cent of 
ash, consisting chiefly of chlorids and sulphates. 


c. CANDY. 


1. Candy is a product made from a saccharine substance or sub- 
stances with or without the addition of harmless coloring, flavoring, or 
filling materials and contains no terra. alba, barytes, talc, chrome yellow, 
or other mineral substances, or poisonous colors or flavors, or other 
ingredients deleterious or detrimental to health, or any vinous, malt, 
or spiritous liquor or compound, or narcotic drug. 


d. HONEY. 


1. Honey is the nectar and saccharine exudations of plants gathered, 
modified, and stored in the comb by honey bees (Apis mellifica and A. 
dorsata) ; 1s levo-rotatory, contains not more than twenty-five (25) per 
cent of water, not more than twenty-five hundredths (0.25) per cent of 
ash, and not more than eight (8) per cent of sucrose. 

2. Comb honey is honey contained in the cells of comb. 

3. Extracted honey is honey which has been separated from the 
uncrushed comb by centrifugal force or gravity. 

4. Strained honey is honey removed from the crushed comb by strain- 
ing or other means. 
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D. ConvIMENTS (EXCEPT VINEGAR AND SALT). 
a. SPICES. 


1. Spices are aromatic vegetable substances used for the seasoning 
of food and from which no portion of any volatile oil or other flavoring 
principle has been removed and which are clean, sound, and true to 
name. 

2. Allspice, pimento, is the dried fruit of the Pimenta pimenta (L.) 
Karst., and contains not less than eight (8) per cent of quercitannic 
acid *; not more than six (6) per cent of total ash, not more than five- 
tenths (0.5) per cent of ash insoluble in hydrochloric acid, and not more 
than twenty-five (25) per cent of crude fiber. 

3. Anise is the fruit of the Pimpinella anisum L. 

4. Bay leaf is the dried leaf of Laurus nobilis L. 

5. Capers are the flower buds of Capparis spinosa L. 

6. Caraway is the fruit of Carum carvi L. 


Cayenne and Red Peppers. 

7. Red pepper is the red, dried, ripe fruit of any species of Capsicum. 

8. Cayenne papper, cayenne, is the dried ripe fruit of Capsicum fru- 
tescens L., Capsicum baccatum L., or some other small-fruited species 
of Capsicum, and contains not less than fifteen (15) per cent of non- 
volatile ether extract; not more than six and fivé-tenths (6.5) per cent 
of total ash; not more than five-tenths (0.5) per cent of ash insoluble 
in hydrochloric acid; not more than one and five-tenths (1.5) per cent 
of starch, and not more than twenty-eight (28) per cent of crude fiber. 

9. Paprika is the dried ripe fruit of Capsicum annuum L., or some 
other large-fruited species of Capsicum, excluding seeds and stems. 

10. Celery seed is the dried fruit of Apium graveolens L. 

Il. Cinnamon is the dried bark of any species of the genus Cinna- 
moimum from which the outer layers may or may not have been removed. 

12. True cinnamon is the dried inner bark of Cinnamomum zeylani- 
cum Breyne. 

13. Cassia is the dried bark of various species of Cinnamomum, other 
than Cinnamomum zeylanicum, from which the outer layers may or may 
not have been removed. 

14. Cassia buds are the dried immature fruit of species of Cinna- 
momum. . 

15. Ground cinnamon, ground cassia, is a powder consisting of cinna- 
mon, cassia, or cassia buds, or a mixture of these spices, and con- 
tains not more than six (6) per cent of total ash and not more than 
two (2) per cent of sand. 

16. Cloves are the dried flower buds of Caryophyllus aromaticus L., 
which contain not more than five (5) per cent of clove stems; not less 
than ten (10) per cent of volatile ether extract; not less than twelve 


* Calculated from the total oxygen absorbed by the aqueous extract. 
17 
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(12) per cent of quercitannic acid *; not more than eight (8) per cent 
of total ash; not more than five-tenths (0.5) per cent of ash insoluble 
in hydrochloric acid, and not more than ten (10) per cent of crude fiber. 

17. Coriander is the dried fruit of Coriandum sativum L. 

18. Cumin seed is the fruit of Cuminum cyminum L. 

19. Dill seed is the fruit of Anethum graveolens L. 

20. Fennel is the fruit of Foeniculum foeniculum (L.) Karst. 

21. Ginger is the washed and dried or decorticated and dried rhizome 
of Zinziber zingiber (L.) Karst., and contains not less than forty-two 
(42) per cent of starch; not more than eight (8) per cent of crude 
fiber, not more than six (6) per cent of total’ ash, not more than one 
(1) per cent of lime, and not more than three (3) per cent of ash 
insoluble in hydrochloric acid. 

22. Limed ginger, bleached ginger, is whole ginger coated with car- 
bonate of lime and contains not more than ten (10) per cent of ash, 
not more than four (4) per cent of carbonate of lime, and conforms 
in other respects to the standard for ginger. 

23. Horse-radish is the root of Roripa armoracia (L.) Hitchcock, 
either by itself or ground and mixed with vinegar. 

24. Mace is the dried arillus of Myristica fragrans Houttuyn, and con- 
tains not less than twenty (20) nor more than thirty (30) per cent of 
nonvolatile ether extract, not more than three (3) per cent of total ash, 
and not more than five-tenths (0.5) per cent of ash insoluble in hydro- 
chloric acid, and not more than ten (10) per cent of crude fiber. 

25. Macassar mace, Papua mace, is the dried arillus of Myristica 
argentea Warb. 

26. Bombay mace is the dried arillus of Myristica malabarica Lamarck. 

27. Marjoram is the leaf, flower and branch of Majorana majorana 
(QLs)) 1 Iewaste, 

28. Mustard seed is the seed of Sinapis alba L. (white mustard), 
Brassica nigra (L.) Koch (black mustard), or Brassica juncea (L.) 
Cosson (black or brown mustard). 

29. Ground mustard is a powder made from mustard seed, with or 
without the removal of the hulls and a portion of the fixed oil, and 
contains not more than two and five-tenths (2.5) per cent of starch and 
not more than eight (8) per cent of total ash. 

30. Prepared mustard, German mustard, French mustard, mustard 
paste, is a paste composed of a mixture of ground mustard seed or mus- 
tard flour with salt, spices and vinegar, and, calculated free from water, 
fat and salt, contains not more than twenty-four (24) per cent of carbo- 
hydrates calculated as starch, determined according to the official meth- 
ods, not more than twelve (12) per cent of crude fiber nor less than 
thirty-five (35) per cent of protein, derived solely from the materials 
named. 

31. Nutmeg is the dried seed of the Myristica fragrans Houttuyn, 
deprived of its testa, with or without a thin coating of lime, and con- 
tains not less than twenty-five (25) per cent of nonvolatile ether extract, 
not more than five (5) per cent of total ash, not more than five-tenths 
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(0.5) per cent of ash insoluble in hydrochloric acid, and not more than 
ten (10) per cent of crude fiber. 

32. Macassar nutmeg, Papua nutmeg, male nutmeg, long nutmeg, is 
the dried seed of Myristica argentea Warb. deprived of its testa. 


Pepper. 


33. Black pepper is the dried immature berry of Piper mgrum L. and 
contains not less than six (6) per cent of nonvolatile ether extract, not 
less than twenty-five (25) per cent of starch, not more than seven (7) 
per cent of total ash, not more than two (2) per cent of ash insoluble 
in hydrochloric acid, and not more than fifteen (15) per cent of crude 
fiber. One hundred parts of the nonvolatile ether extract contain not 
less than three and one-quarter (3.25) parts of nitrogen. Ground black 
pepper is the product made by grinding the entire berry and contains 
the several parts of the berry in their normal proportions. 

34. Long pepper is the dried fruit of Piper longum L. 

35. White pepper is the dried mature berry of Piper nigrum L. from 
which the outer coating or the outer and inner coatings have been 
removed and contains not less than six (6) per cent of nonvolatile ether 
extract, not less than fifty (50) per cent of starch, not more than four 
(4) per cent of total ash, not more than five-tenths (0.5) per cent of 
ash insoluble in hydrochloric acid, and not more than five (5) per cent 
of crude fiber. One hundred parts of the nonvolatile ether extract con- 
tain not less than four (4) parts of nitrogen. 

36. Saffron is the dried stigma of Crocus sativus L. 

37. Sage is the leaf of Salvia officinalis L. 

38. Savory, summer savory, is the leaf, blossom, and branch of Satu- 
reja hortensis L. 

39. Thyme is the leaf and tip of blooming branches of Thymus Vul- 
garis L. 


b. FLAVORING EXTRACTS. 


1. A flavoring extract * is a solution in ethyl alcohol of proper strength 
of the sapid and odorous principles derived from an aromatic plant, or 
parts of the plant, with or without its coloring matter, and conforms 
in name to the plant used in its preparation. 

2. Almond extract is the flavoring extract prepared from oil of bitter 
almonds, free from hydrocyanic acid, and contains not less than one 
(1) per cent by volume of oil of bitter almonds. 

2a. Oil of bitter almonds, commercial, is the volatile oil obtained from 
the seed of the bitter almond (Amygdalus communis L.), the apricot 
(Prunus armeniaca L.), or the peach (Amygdalus persica L.). 

3. Anise extract is the flavoring extract prepared from oil of anise, 
and contains not less than three (3) per cent by volume of oil of anise. 


* The flavoring extracts herein described are intended solely for food 
purposes and are not to be confounded with similar preparations 
described in the Pharmacopceia for medicinal purposes. 
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3a. Oil of anise is the volatile oil obtained from the anise seed. 

.4. Celery seed extract is the flavoring extract prepared from celery 
seed or the oil of celery seed, or both, and contains not less than three- 
tenths (0.3) per cent by volume of oil of celery seed. 

4a. Oil of celery seed is the volatile oil obtained from celery seed. 

5. Cassia extract is the flavoring extract prepared from oil of cassia 
and contains not less than two (2) per cent by volume of oil of cassia. 

sa. Oil of cassia is the lead-free volatile oil obtained from the leaves 
or bark of Cinnamomum cassia Bl., and contains not less than seventy- 
five (75) per cent by weight of cinnamic aldehyde. 

6. Cinnamon extract is the flavoring extract prepared from oil of 
cinnamon, and contains not less than two (2) per cent by volume of oil 
of cinnamon. 

6a. Oil of cinnamon is the lead-free volatile oil obtained from the 
bark of the Ceylon cinnamon (Cinnamomum zeylanicum Breyne), and 
contains not less than sixty-five (65) per cent by weight of cinnamic 
aldehyde and not more than ten (10) per cent by weight of eugenol. 

7. Clove extract is the flavoring extract prepared from oil of cloves, 
and contains not less than two (2) per cent by volume of oil of cloves. 

7a. Oul of cloves is the lead-free, volatile oil obtained from cloves. 

8. Ginger extract is the flavoring extract prepared from ginger and 
contains in each one hundred (100) cubic centimeters, the alcohol- 
soluble matters from not less than twenty (20) grams of ginger. 

9. Lemon extract is the flavoring extract prepared from oil of lemon, 
or from lemon peel, or both, and contains not less than five (5) per cent 
by volume of oil of lemon. 

ga. Oil of lemon is the volatile oil obtained by expression or alcoholic 
solution, from the fresh peel of the lemon (Citrus limonum L.), has an 
optical rotation (25° C.) of not less than +60° in a too-millimeter tube, 
and contains not less than four (4) per cent by weight of citral. 

10. Terpeneless extract of lemon is the flavoring extract prepared by 
shaking oil of lemon with dilute alcohol, or by dissolving terpeneless oil 
of lemon in dilute alcohol, and contains not less than two-tenths (0.2) 
per cent by weight of citral derived from oil of lemon. 

toa. Terpeneless oil of lemon is oil of lemon from which all or nearly 
all of the terpenes have been removed. 

11. Nutmeg extract is the flavoring extract prepared from oil of 
nutmeg, and contains not less than two (2) per cent by volume of oil 
of nutmeg. 

Ila. Oil of nutmeg is the volatile oil obtained from nutmegs. 

12. Orange extract is the flavoring extract prepared from oil of 
orange, or from orange peel, or both, and contains not less than five 
(5) per cent by volume of oil of orange. 

12a. Oil of orange is the volatile oil obtained, by expression or alco- 
holic solution, from the fresh peel of the orange (Citrus aurantium L.) 
and has an optical rotation (25° C.) of not less than +95° in a I00- 
millimeter tube. 
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13. Terpeneless extract of orange is the flavoring extract prepared 
by shaking oil of orange with dilute alcohol, or by dissolving terpeneless 
oil of orange in dilute alcohol, and corresponds in flavoring strength 
to orange extract. 

13a. Terpeneless oil of orange is oil of orange from which all or 
nearly all of the terpenes have been removed. 

14. Peppermint extract is the flavoring extract prepared from oil of 
peppermint, or from peppermint, or both, and contains not less than 
three (3) per cent by volume of oil of peppermint. 

14a. Peppermint is the leaves and flowering tops of Mentha piperita L. 

14b. Oil of peppermint is the volatile oil obtained from peppermint 
and contains not less than fifty (50) per cent by weight of menthol. 

15. Rose extract is the flavoring extract prepared from otto of roses, 
with or without red rose petals, and contains not less than four-tenths 
(0.4) per cent by volume of otto of roses. 

15a. Otto of roses is the volatile oil obtained from the petals of Rosa 
damascena Mill. R. centifolia L., or R. moschata Herrm. 

16. Savory extract is the flavoring extract prepared from oil of 
savory, or from savory, or both, and contains not less than thirty-five 
hundredths (0.35) per cent by volume of oil of savory. 

16a. Oil of savory is the volatile oil obtained from savory. 

17. Spearmint extract is the flavoring extract prepared from oil of 
spearmint, or from spearmint, or both, and contains not less than three 
(3) per cent by volume of oil of spearmint. 

17a. Spearmint is the leaves and flowering tops of Mentha spicata L. 

17b. Oil of spearmint is the volatile oil obtained from spearmint. 

18. Star anise extract is the flavoring extract prepared from oil of 
star anise, and contains not less than three (3) per cent by volume of 
oil of star anise. 

18a. Oil of star anise is the volatile oil distilled from the fruit of the 
star anise (Jllicium verum Hook). 

19. Sweet basil extract is the flavoring extract prepared from oil of 
sweet basil, or from sweet basil, or both, and contains not less than 
one-tenth (0.1) per cent by volume of oil of sweet basil. 

19a. Sweet basil, basil, is the leaves and tops of Ocymum basilicum L. 

-19b. Oil of sweet basil is the volatile oil obtained from basil. 

20. Sweet marjoram extract, marjoram extract, is the flavoring 
extract prepared from the oil of marjoram, or from marjoram, or both, 
and contains not less than one (1) per cent by volume of oil of mar- 
joram. : 

20a. Oil of marjoram is the volatile oil obtained from marjoram. 

21. Thyme extract is the flavoring extract prepared from oil of 
thyme, or from thyme, or both, and contains not less than two-tenths 
(0.2) per cent by volume of oil of thyme. 

21a. Oil of thyme is the volatile oil obtained from thyme. 

22. Tonka extract is the flavoring extract prepared from tonka bean, 
with or without sugar or glycerin, and contains not less than one-tenth 
(0.1) per cent by weight of coumarin extracted from the tonka bean, 
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together with a corresponding proportion of the other soluble matters 
thereof. 

22a. Tonka bean is the seed of Coumarouna odorata Aublet (Dipteryx 
odorata (Aubl.) Willd.). 

23. Vanilla extract is the flavoring extract prepared from vanilla 
bean, with or without sugar or glycerin, and contains in one hundred 
(100) cubic centimeters the soluble matters from not less than ten (10) 
grams of the vanilla bean. 

23a. Vanilla bean is the dried, cured fruit of Vamilla planifolia 
Andrews. 

24. Wintergreen extract is the flavoring extract prepared from oil 
of wintergreen, and contains not less than three (3) per cent by volume 
of oil of wintergreen. 

24a. Oil of wintergreen is the volatile oil distilled from the leaves of 
the Gaultheria procumbens L. 


C. EDIBLE VEGETABLE OILS AND FATS. 


1. Olive oil is the oil obtained from the sound, mature fruit of the 
cultivated olive tree (Olea europoea L.) and subjected to the usual 
refining processes; is free from rancidity; has a refractive index (25° C.) 
not less than one and forty-six hundred and sixty ten-thousandths 
(1.4660) and not exceeding one and forty-six hundred and eighty ten- 
thousandths (1.4680) ; and an iodin number not less than seventy-nine 
(79) and not exceeding ninety (90). 

2. Virgin olive oil is olive oil obtained from the first pressing of care- 
fully selected, hand-picked olives. 

3. Cotton-sced oil is the oil obtained from the seeds of cotton plants 
(Gossypium hirsutum L., G. barbadense L., or G. herbaceum L.) and 
subjected to the usual refining processes; is free from rancidity; has 
a refractive index (25° C.) not less than one and forty-seven hundred 
ten-thousandths (1.4700) and not exceeding one and forty-seven hun- 
dred and twenty-five ten-thousandths (1.4725); and an iodin number 
not less than one hundred and four (104) and not exceeding one hundred 
and ten (IIo). 

4. “Winter-yellow’ cotton-seed oil is expressed cotton-seed oil from 
which a portion of the stearin has been separated by chilling and pres- 
sure, and has an iodin number not less than one hundred and ten (110) 
and not exceeding one hundred and sixteen (116). 

5. Peanut oil, arachis oil, carthnut oil, is the oil obtained from the 
peanut (Arachis hypogea L.) and subjected to the usual refining pro- 
cesses; is free from rancidity; has a refractive index (25° C.) not less 
than one and forty-six hundred and ninety ten-thousandths (1.4690) 
and not exceeding one and forty-seven hundred and seven ten-thou- 
sandths (1.4707); and an iodin number not less than eighty-seven (87) 
and not exceeding one hundred (100). 
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6. “Cold-drawn” peanut oil* is a peanut oil obtained by pressure 
without heating. 

7. Sesame oil, gingili oil, teel oil, is the oil obtained from the seeds 
of the sesame plants (Sesamum orientale L. and S. radiatum Schum. 
and Thonn.) and subjected to the usual refining processes; is free 
from rancidity; has a refractive index (25° C.) not less than one 
and forty-seven hundred and four ten-thousandths (1.4704) and not 
exceeding one and forty-seven hundred and seventeen ten-thousandths 
(1.4717); and an iodin number not less than one hundred and three 
(103) and not exceeding one hundred and twelve (112). 

8. “Cold-drawn” sesame oil * is sesame oil obtained by pressure with- 
out heating. 

9. Poppy-seed oil* is the oil obtained from the seed of the poppy 
(Papaver somniferum L.) subjected to the usual refining processes and 
free from rancidity. 

10. White poppy-seed oil, “cold-drawn” poppy-seed oil,* is poppy-seed 
oil of the first pressing without heating. 

II. Coconut oil* is the oil obtained from the kernels of the coco- 
nut (Cocos nucifera L.) and subjected to the usual refining processes 
and free from rancidity. 

12. Cochin oil is coconut oil prepared in Cochin (Malabar). 

13. Ceylon oil is coconut oil prepared in Ceylon. 

14. Copra oil is coconut oil prepared from copra, the dried kernels 
of the coconut. 

15. Rape-seed oil, colza oil,* is the oil obtained from the seeds of the 
rape plant (Brassica napus L.) and subjected to the usual refining pro- 
cesses and free from rancidity. 

16. “Cold-drawn” rape-seed oil* is rape-seed oil obtained by the first 
pressing without heating. 

17. Sunflower oil * is the oil obtained from the seeds of the sunflower 
(Helianthus annuus L.) and subjected to the usual refining processes 
and free from rancidity. 

18. “Cold-drawn” sunflower oil* is sunflower oil obtained by the 
first pressing without heating. 

19. Maize oil, corn oil,* is the oil obtained from the germ of the 
maize (Zea mays L.) and subjected to the usual refining processes and 
free from rancidity. 

20. Cocoa butter, cacao butter, is the fat obtained from roasted, sound 
cocoa beans, and subjected to the usual refining processes; is free from 
rancidity; has a refractive index (40° C.) not less than one and forty- 
five hundred and sixty-six ten-thousandths (1.4566) and not exceeding 
one and fcrty-five hundred and ninety-eight ten-thousandths (1.4508) ; 
an iodin number not less than thirty-three (33) and not exceeding 
thirty-eight (38) ; and a melting-point not lower than 30° C. nor higher 
than 35° C. 


* The fixing of limits for chemical and physical properties is reserved 
for future consideration. 
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21. Cotton-seed oil stearin is the solid product made by chilling 
cotton-seed oil and separating the solid portion by filtration, with or 
without, pressure, and having an iodin number not less than eighty-five 
(85) and not more than one hundred (100). 


E. Tra, Corree, AND Cocoa Propucts. 
a, TEA, 


1. Tea is the leaves and leaf buds of different species of Thea, pre- 
_ pared by the usual trade processes of fermenting, drying, and firing; 
meets the provisions of the act of Congress approved March 2, 1897, 
and the regulations made in conformity therewith (Treasury Department 
Circular 16, February 6, 1905); conforms in variety and place of pro- 
duction to the name it bears; and contains not less than four (4) nor 
more than seven (7) per cent of ash. 


b. COFFEE. 


1. Coffee is the seed of Coffea arabica L. or Coffea liberica Bull., 
freed from all but a small portion of its spermoderm, and conforms in 
variety and place of production to the name it bears. 

2. Roasted coffee is coffee which by the action of heat has become 
brown and developed its characteristic aroma, and contains not less than 
ten (10) per cent of fat and not less than three (3) per cent of ash. 


c. COCOA AND COCOA PRODUCTS. 


I. Cocoa beans are the seeds of the cacao tree, Theobroma cacao L. 

2. Cocoa nibs, cracked cocoa, is the roasted, broken cocoa bean freed 
from its shell or husk. 

3. Chocolate, plain chocolate, bitter chocolate, chocolate liquor, bitter 
chocolate coatings, is the solid or plastic mass obtained by grinding cocoa 
nibs without the removal of fat or other constituents except the germ, 
and contains not more than three (3) per cent of ash insoluble in water, 
three and fifty hundredths (3.50) per cent of crude fiber, and nine (9) 
per cent of starch, and not less than forty-five (45) per cent of cocoa fat. 

4. Sweet chocolate, sweet chocolate coatings, is chocolate mixed with: 
sugar (sucrose), with or without the addition of cocoa butter, spices, 
or other flavoring materials, and contains in the sugar- and fat-free 
residue no higher percentage of either ash, fiber, or starch than is found 
in the sugar- and fat-free residue of chocolate. 

5. Cocoa, powdered cocoa, is cocoa nibs, with or without the germ, 
deprived of a portion of its fat and finely pulverized, and contains per- 
centages of ash, crude fiber, and starch corresponding to those in choco- 
late after correction for fat removed. 

6. Sweet cocoa, sweetened cocoa, is cocoa mixed with sugar (sucrose), 
and contains not more than sixty (60) per cent of sugar (sucrose), and 
in the sugar- and fat-free residue no higher percentage of either ash, 
crude fiber, or starch than is found in the sugar- and fat-free residue 
of chocolate. 
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F. BEVERAGES. 

a. FRUIT JUICES—FRESH, SWEET, AND FERMENTED. 
1. Fresh and 2. Sweet. 
(Schedules in preparation.) 
3. Fermented Fruit Juices. 
(Sale illegal in Maine.) 
b. MEAD, ROOT BEER, ETC. 
(Schedule in preparation.) 
C. MALT LIQUORS. 
(Sale illegal in Maine.) 
d. SPIRITUOUS LIQUORS. 
(Sale illegal in Maine.) 
€. CARBONATED WATERS, ETC. 
(Schedule in preparation.) 
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‘G. Vinecar. 

1. Vinegar, cider vinegar, apple vinegar, is the product made by the 
alcoholic and subsequent acetous fermentations of the juice of apples, 
is levo-rotatory, and contains not less than four (4) grams of acetic acid, 
not less than one and six-tenths (1.6) grams of apple solids, of which 
not more than fifty (50) per cent are reducing sugars, and not less than 
twenty-five hundredths (0.25) gram of apple ash in one hundred (100) 
cubic centimeters (20° C.); and the water-soluble ash from one hun- 
dred (100) cubic centimeters (20° C.) of the vinegar contains not less 
than ten (10) milligrams of phosphoric acid (P,O.), and requires not 
less than thirty (30) cubic centimeters of decinormal acid to neutralize 
its alkalinity. 

2. Wine vinegar, grape vinegar, is the product made by the alcoholic 
and subsequent acetous fermentations of the juice of grapes and con- 
tains, in one hundred (100) cubic centimeters (20° C.), not less than 
four (4) grams of acetic acid, not less than one (1.0) gram of grape 
solids, and not less than thirteen hundredths (0.13) gram of grape ash. 

3. Malt vinegar is the product made by the alcoholic and subsequent 
acetous fermentations, without distillation, of an infusion of barley malt 
or cereals whose starch has been converted by malt, is dextro-rotatory, 
and contains, in one hundred (100) cubic centimeters (20° C.), not less 
than four (4) grams of acetic acid, not less than two (2) grams of 
solids, and not less than two-tenths (0.2) gram of ash; and the water- 
soluble ash from one hundred (100) cubic centimeters (20° C.) of the 
vinegar contains not less than nine (9) milligrams of phosphoric acid 
(P,O.), and requires not less than four (4) cubic centimeters of deci- 
normal acid to neutralize its alkalinity. 

4. Sugar vinegar is the product made by the alcoholic and subsequent 


acetous fermentations of solutions of sugar, sirup, molasses, or refiners’ 
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sirup, and contains, in one hundred (100) cubic centimeters (20° C.) 
not less than four (4) grams of acetic acid. 

5. Glucose vinegar is the product made by the alcoholic and subse- 
quent acetous fermentations of solutions of starch sugar or glucose, 
is dextro-rotatory, and contains, in one hundred (100) cubic centimeters 
(20° C.), not less than four (4) grams of acetic acid. 

6. Spirit vinegar, distilled vinegar, grain vinegar, is the product made 
by the acetous fermentation of dilute distilled alcohol, and contains, in 
one hundred (100) cubic centimeters (20° C.), not less than four (4) 
grams of acetic acid. 


Ul, SAME, 


1. Table salt, dairy salt, is fine-grained crystalline salt containing on 
a water-free basis, not more than one and four-tenths (1.4) per cent 
of calcium sulphate (CaSO,), nor more than five-tenths (0.5) per cent 
of calcium and magnesium chlorids (CaCl, and MgCl,), nor more than 
one-tenth (0.1) per cent of matters insoluble in water. 


IV. PRESERVATIVES AND COLORING MATTERS. 


(Schedules in preparation.) 


NATIONAL Pure Foop Law. 


The National Pure Food Law entitled “The Act for preventing the 
manufacture, sale, or transportation of adulterated or misbranded or 
poisonous or deleterious foods, drugs, medicines, and liquors, and for 
regulating traffic therein, and for other purposes,” was approved June 
30, 1906, and takes effect January 1, 1907. The law, so far as it relates 
to foods, has practically the same requirements as the Maine Pure Food 
Law. The Secretary of Agriculture is the executive officer of the 
National Pure Food Law. The food standards * are the same as those 
herewith adopted. While the National Law only regulates interstate 
commerce and hence does not apply to materials produced within the 
State, the rules and regulations t prescribed by the Secretary of Agri- 
culture will be recognized in all respects in the execution of the Maine 
Pure Food Law. There will therefore be only one set of standards and 
rules regulating the sale of food in Maine. Any article of food sold in 
conformity to the National Law will be held to be in conformity to 
the State Law. 


* Circular 19, Office of the Secretary, U. S. Department of Agriculture. 
7 Circular 21 of the Secretary of Agriculture, U. S. Department of 
Agriculture. 
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FOOD INSPECTION. 
Cuas. D. Woops, Director. 
J. M. Bartierr, Chemist in charge of inspection analysis. 


The law regulating the sale and analysis of foods, enacted by 
the legislature of Maine in 1905, contemplates two things; the 
proper and truthful branding of all articles of food, and the 
exclusion from the markets of deleterious food materials. The 
law does not seek to prevent the sale of any article of whole- 
some food, but in case a food material is other than it appears 
to be, it “shall be plainly labeled, branded or tagged so as to 
show the exact character thereof.’ Bulletin 135 of this Station 
contains the full text of the law and food standards so far as 
they have been fixed for Maine. Copies of this bulletin may be 
had on application to the Station. 


BAKING, POWDERS. 


There are practically three classes of baking powders on the 
market, differing chiefly in the source of the acid :— 

Tartrate powders, in which the acid is either cream of tartar, 
(by-tartrate of soda) or tartaric acid. 

Phosphate powders, in which calcium or sodium acid phos- 
phate is the acid constituent. 

Alum powders, in which the acid constituent is the sulphate 
of aluminum as it occurs in the various alums. 

There are of course many complex baking powders on the 
market which are made up of mixtures of two or more of the 
three classes above named. Of these mixtures, phosphate-alum 
powders are the most common. Indeed, phosphate-alum pow- 
ders are far more common than straight alum powders. 

Whether the acid principle be tartaric acid, calcium phosphate 
or aluminum sulphate, there is always a residual product which 
is undesirable as a food. Cream of tartar powders leave a 
residue of Rochelle salt, the active principle of Seidlitz powders ; 
tartaric acid powders leave a residue of sodium tartrate; phos- 
phate powders leave a residue of sodium and calcium phos- 
phates; and alum powders leave a residue of ammonium, potas- 
sium or sodium sulphate, in accordance with the kind of alum 
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used. The residues of the phosphate-alum powders differ some- 
what from those of either alum or phosphate powders and vary 
with the proportion of the different acid constituents used. 
When the ingredients are properly proportioned in the baking 
powder, neither alum or alum phosphate powders leave any 
considerable amount of alum in the resulting bread or cake. 

There is a great dispute as to which of these different residues 
are the least objectionable. The food law of this State does not 
attempt to in any way answer the question as to which is best. 
They are all put on the same footing of correctly stating the 
source of the acid constituent. A baking powder is adulterated 
under the law only when the label does not truthfully name the 
kind of acid salt it contains; when it is falsely labeled in any 
particular; or when it contains useless, inert foreign matter, 
mineral or otherwise. 

The per cent of available carbonic acid gas furnished by the 
different classes of baking powders is, according to Wiley,* as 
follows: 

Cream of tartar baking powder, 12 per cent available carbonic 
acid gas. 

Phosphate baking powder, 13.0 per cent available carbonic 
acid gas. 

Alum baking powder, 8.1 per cent available carbonic acid 
gas. 

Phosphate-alum powder, 10.4 per cent available carbonic gas. 

The alum powders would require a half more than the tartrate 
or phosphate powders to produce the same leavening effect. 
There are however very few straight alum powders on the 
market. Because of the greater leavening effect of the mixed 
powders and the supposed less harmful residues, nearly all the 
alum now used is in the phosphate-alum powders. 

The samples here collected and reported upon have not been 
tested for strength, but merely for correctness of labeling. 
Many of the less common brands were found by correspond- 
ence with the manufacturers to be three or more years old. 
Naturally such powders would not be nearly as effective leaven- 
ing agents as when they were fresher. 

A description of the brands collected, the cost of the powders, 
and comments follow. 


*The figures are quoted from Bul. 13 of Div. of Chemistry, U. S. Dept. of Agr. 
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The brand, maker, dealer, cost, and character of baking powders 
examined. 
CREAM OF TARTAR AND TARTARIC ACID POWDERS. 

7404. Cleveland Superior Baking Powder, made by Cleve- 
land Baking Powder Company, New York. Purchased from 
John Dingley Co., Auburn. In half pound tin. Price per can 
25 cents. Cost per ounce 3.2 cents. Guaranteed cream of tartar 
and bicarbonate of soda. The acid salt is correctly named. 

7467. Cream Baking Powder, made by Price Baking Powder 
Con NY and Chicago. Purchased trom Merrill & Crowell, 
Lewiston. Jn half pound tin. Price per can 25 cents.’ Cost 
per ounce 3.8 cents. Guaranteed cream of tartar; no alum, 
ammonia, lime or other adulterants. The acid salt is correctly 
named. 

7475. John Alden Baking Powder, made by W. L. Wilson & 
Co., Portland. Purchased from manufacturer. In one pound 
ieemice per Can 45) cents. Cost per ounce’ 3-0 cents. Guar- 
anteed cream of tartar, tartaric acid, and bicarbonate of soda. 
The acid salts are correctly named. 

7470. King Arthur Baking Powder, made by Neally & 
Milier, Lewiston. Purchased from manufacturer. In half 
pound tin. Guaranteed cream of tartar, tartaric acid and bicar- 
bonate of soda. The acid salts are correctly named. 

7471. Plume Baking Powder, made by Plume Baking Pow- 
der Co., Malden, Mass. Purchased: from W. L. Wilson Co., 
Ronuand ins pound tin) Price per can 40 cents. Cost per 
ounce 3.7 cents. Guaranteed cream of tartar starch and bicar- 
bonate of soda. The acid salt is correctly named. 

7470. Schilling’s Best Baking Powder, made by A. Schilling 
& Co., San Francisco, Cal. Purchased from F. H. Verrill, Port- 
innGemmlin pound) tin, Price\per ‘pound’ 45) cents) “Cost “per 
ounce 2.7 cents. The acid salt was not named on the label. 
The manufacturer stated that these were old goods and that all 
goods now sent out are labeled cream of tartar baking powder. 
Acid salt is as claimed. 

7474. Shaw's Baking Powder, made by Geo. C. Shaw & Co., 
Portland. Purchased from manufacturer. In one pound tin. 
Price per can 43 cents. Cost per ounce 2.8 cents. Guaranteed 
a high grade cream of tartar baking powder, free from starch, 
alum phosphate, lime sulphate or chlorides. The acid salt is 
correctly named. 
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ACID PHOSPHATE POWDERS. 

7465. Davis's O. K. Baking Powder, made by R. B. Davis, 
N. Y. Purchased from Dunn & Ross, Auburn. In half pound 
tin. Price per can 20 cents. Cost per ounce 2.1 cents. Guar- 
anteed acid phosphate, starch and bicarbonate of soda. The 
acid salt is correctly named. 

7469. Horsford’s Self Raising Bread Preparation, made by 
Rumford Chemical Works, Providence, R. I. Purchased from 
C. H. Cloutier, Lewiston. In half pound paper package. Price 
per package 25 cents. Cost per ounce 2.2 cents. Guaranteed 
acid phosphate, starch and bicarbonate of soda. The acid salt 
is correctly named. 

7403. Rumford’s Baking Powder, made by Rumford Chem- 
ical Works, Providence, R. I. Purchased from John Dingley 
Co., Auburn. In half pound tin. Price per can 15 cents. Cost 
per ounce 1.8 cents. Guaranteed strictly pure phosphate 
powder. The acid salt is correctly named. 


ALUM POWDER. 


7472. Bon Bon Baking Powder, made by J. C. Grant Chem- 
ical Co., East St. Louis. Purchased from Biddeford Grocery 
Co., Biddeford. In one pound tin. Price per can 12 cents. 
Cost per ounce .07 cents. Guaranteed double sulphate of alum- 
inum, starch and bicarbonate of soda. The claim that it is an 
alum powder is correct. 


TARTRATE-ALUM POWDER. 


7477. Ocean Baking Powder, made by Ocean Mill, Montreal, 
P. Q. Purchased from Alex Quirion, Waterville. In quarter 
pound tin. Price per can 10 cents. Cost per ounce 2.2 cents. 
These were old goods and carried no guarantee. They have 
been withdrawn from market. Both tartaric acid and alum were 
found in the goods. 


ACID PHOSPHATE-ALUM POWDER. 

7473. Biskit Baking Powder, made by the Biskit Baking 
Powder Company, Boston. Purchased from J. O. Sullivan, 
Biddeford. In quarter pound tin. Price per can 10 cents. 
Cost per ounce 2.3 cents. Guaranteed acid calcium phosphate, 
alum, starch and bicarbonate of soda. The acid salts are cor- 
rectly named. 
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TARTRATE-ALUM-ACID PHOSPHATE POWDER. 

7466. Grand Union Baking Powder, made by the Grand 
Union Tea Co., Brooklyn, N. Y. Purchased from Grand Union 
Tea Co., Lewiston. In one pound tin. Price per can 50 cents. 
Cost per ounce 3 cents. The label states that the baking powder 
contains cream of tartar, acid phosphate, alum, starch and 
bicarbonate of soda. The acid salts are correctly named. 

7468. I. C. Baking Powder, made by Jacques Mig. Co., 
Chicago, New York and Kansas City. Purchased from C. H. 
Cloutier, Lewiston. In 1o-ounce tin. Price per can 10 cents. 
Cost per ounce 0.9 cents. These are old goods and the dealer 
stated that he would procure the proper labels. A year ago the 
manufacturer said that the label now used stated that the powder 
consists of calcium acid phosphate and basic aluminum sulphate. 
In addition to alum and acid phosphate, the sample here exam- 
ined carried tartaric acid. 


SPICES. 


Spices are vegetable materials which depend for their use 
upon the pungency which they possess to give flavor or relish to 
food. As such they are of considerable importance dietetic- 
ally, but from the fact that they are used in such small amounts, 
they have actually little nutritive value. Spices are, however, 
of great interest to the public because of all food materials, they 
are more susceptible than other classes to fraudulent adultera- 
tion of the more skilled variety. In many cases not only the 
general appearance and taste of the skillful adulterated article 
are made to counterfeit the genuine spices, but even the miscro- 
scopical appearance is intended to deceive. It is very rare that 
the microscope fails to detect the presence of any foreign sub- 
stance in spice and hence its use is indispensable and in some 
respects more important than chemistry in the examination of 
spices. In most cases, however, both the microscopical and 
chemical determinations are necessary that the information given 
by one method may supplement that of the other. 

The two most important chemical determinations are ash and 
ether extract. The miscroscope will betray even the presence 
or traces of foreign substances and of course such traces are 
liable to be present in the most carefully manufactured goods. 
Most manufacturers use the same mill for grinding different 
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spices, hence in an imperfectly cleaned mill, a trace of the spice 
last ground is liable to be carried to that which is being ground. 
The mechanical purification of the spices before they are ground, 
frequentiy presents such difficulties that even the unground 
Spices are not strictly pure. 

The samples of spices collected by the Station inspector, have 
been subjected to both cheniical and miscroscopical examination. 
For the very full and careful microscopical examination, we are 
indebted to the experts of the Bureau of Chemistry of the U. S. 
Department of Agriculture at Washington. The chemical 
examinations were made in the Station laboratory. 

Probably in no class of products is there greater variation in 
quality, than in commercial spices. A spice may be perfectly 
pure, so far as freedom from adulteration is concerned, and still 
be markedly inferior in quality. Furthermore the age of a 
spice and particularly the length of time that it has been pow- 
dered and the kind of a package in which it has been kept has 
much to do with the strength of spices. On reference to the 
standards adopted for Maine * the wide latitude that has to be 
given in composition even to pure spices is indicated. 

The best way for the retailer to insure good quality is to buy 
of firms who purchase only the best grades of whole spices and 
powder them in their own mills. The consumer is best pro- 
tected by buying the best from reliable retailers. The price paid 
per pound will usually be a guide to quality. A specially low 
priced spice must of necessity be either inferior in quality or 
adulterated. 

A discussion of the different kinds of spices examined show- 
ing the results of the chemical and microscopical examinations 
follow. 


ALLSPICE OR PIMENTO. 


Allspice is the dried fruit of Eugenia pimenta, an evergreen 
tree belonging to the same family as the clove. It is indigenous 
in the West Indies and is especially cultivated in Jamaica. The 
berries are grayish or reddish brown in color; they are gathered 
when they have attained their largest size, but before becoming 
fully ripe. Though considerably less pungent than other spices, 
it possesses an aroma not unlike cloves and cassia. 


* Bulletin 155, Maine Agricultural Experiment Station, pages 241-243. 


FOOD INSPECTION. 257 


While the samples of pimento differed very materially in 
quality, all of the samples but one were genuine. The Golden 
Crown allspice (No. 7196), madé by the Boston Supply Co., was 
largely adulterated with what seems to be under the microscope 
roasted pea flour. It is possible that the trace of red pepper 
found was added to this sample, as well as that of No. 7202, for 
the purpose of giving apparent strength. ‘The excessive amount 
of starch and the low ether extract in sample No. 7196 are 
explained by the addition of the roasted pea flour. 

The analysis of the different brands of allspice are given on 
pages 262-263. 

CASSIA AND CINNAMON. 


The names cassia and cinnamon are used interchangeably in 
commerce though strictly speaking they represent two distinct 
species of a genus belonging to the laurel family. In the food 
standards, little attempt is made‘to distinguish between cassia 
and cinnamon. The best quality of cinnamon is the bark of 
Cinnamonum zeylanicum, a tree from 20 to 30 feet high, native 
to the island of Ceylon, cultivated in some parts of tropical Asia, 
Sumatra, and Java. The entire yield of pure Ceylon cinnamon 
is extremely small and but little of it comes to America. The 
cheaper and more common cassia is the bark of Cinnamonum 
cassia which comes from China and India. It is darker in color 
than true cinnamon bark, of coarser texture and _ thicker. 
Both cinnamon and cassia barks are very aromatic in taste, some- 
what astringent and slightly sweet. 

Cassia buds are the dry flour buds of China cassia and are in 
the market both in whole and powder form. The powdered 
cassia Or cinnamon of commerce consists of a mixture of several 
varieties of bark, and the cheaper grades contain an admixture 
of the ground buds. 

The samples examined were genuine, with the exception that 
some of them contained traces of foreign matter, either wood 
tissue or of some other spice. These traces are probably acci- 
dental and not purposely added. ‘There was, however, a great 
difference in the pungency of the different samples, which is due 
either to the quality of the whole cinnamon used, or to the length 
of time since grinding. 

The analysis of the different brands of cinnamon are given on 
pages 262-265. 

: 18 
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CLOVES. 


Cloves are the dried flower buds of the clove tree Caryophyllus 
aromatious, which belongs to the Myrtle family, as also does the 
Allspice. The tree is an evergreen from 20 to 40 feet in height, 
and is cultivated extensively in Brazil, the West Indies, India 
and Zanzibar. The green buds in the process of growth, change 
to a reddish color, at which stage they are removed from the 
tree, spread out in the sun and allowed to dry, the color chang- 
ing to the familiar deep brown of the cloves of commerce. One 
of the most valuable ingredients of the clove is the volatile clove 
oil. The ground cloves of commerce are liable to be deficient 
in clove oil because when exposed to the air, it gradually disap- 
pears. As there is a great demand for oil of cloves, it gives the 
temptation to partially extract the oil from the ground cloves 
of commerce. Furthermore, as there will always be more or less 
of the stems with the clove buds even pure ground cloves will 
frequently contain some of the stem. In most of the samples 
here examined, clove stems were present from traces to a large 
amount. Only in two samples, Nos. 7215 and 7217 did there 
seem to be a particularly unusual large amount of clove stems. 
Other than clove stems, no adulterant was found in the cloves 
examined. ‘The different samples, however, differ considerably 
in quality, which may have been due to age or partial exhaus- 
tion of the cloves. 

The analysis of the different brands of ground cloves exam- 
ined are given on pages 264-267. 


GINGER. 


Ginger is the washed and dried, or decorticated (scraped) 
and dried root stalk of Zinziber zingiber, an annual herb growing 
to a height of from 3 to 4 feet. It is a native of India and 
China, but is quite extensively cultivated in tropical America, 
Africa and Australia. The root is dug when the plant is a year 
old and when the stem has withered. If when freshly dug and 
scalded to prevent sprouting, it is dried at once, it forms the 
so-called black ginger of commerce. When decorticated it fur- 
nishes what is known in commerce as white ginger. The best 
variety of white ginger is Jamaica ginger. The scraped root 
is sometimes bleached to make it still whiter, or may be sprinkled 
with carbonate of lime. The light colored decorticated ginger 
is usually selected for grinding. 
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There are two kinds of exhausted ginger commercially avail- 
able for admixture as an adulterant. One is the product left 
after the extraction with strong alcohol, in the making of extract 
of Jamaica ginger; and the other the residue from extraction 
with either dilute alcohol or with water in the manufacture of 
ginger ale. It is rarely substituted wholly for the pure variety 
because the lack of pungency would make the adulteration too 
evident. It is used to mix with unexhaused ginger in varying 
proportions, and is also used as an adulterant for other spices. 
It is to its volatile oil that ginger is indebted for most of its 
aromatic qualities. So far as ginger was concerned, all of the 
samples examined were genuine, but a number of the samples, 
notably Nos. 7165, 7170, 7171, 7173 and 7174 were weak to the 
taste as if exhausted ginger had been added. This, however, 
may have: been due to the long keeping of the ground goods in 
paper. : : 

The analysis of the different brands of ground ginger exam- 
ined are given on pages 266-269. 


MACE. 


Both nutmeg and mace occur in the fruit of several varieties 
Ommuliynle trees. lhe nutmeg) tree) 1s) a native of the Malay 
Archipelago and grows from 20 to 30 feet high, somewhat 
resembling an orange tree in appearance. The crimson colored 
aril that surrounds the nutmeg kernel has many narrow flat- 
tened lobes. In the process of drying to form the mace of 
commerce, it loses its brilliant red color and turns a yellowish 
brown. Bombay mace is almost devoid of odor and even though 
it is a variety of mace, should be considered as an adulterant 
from its lack of pungency. Because of the high price of mace, 
there is particular temptation for adulterating it. Five of the 
samples of mace examined were strictly pure. Three contained 
traces of ginger. One was adulterated with corn meal, and two 
adulterated with Bombay mace. Where a large amount of 
Bombay mace was used, nutmeg was added to bring up the 
flavor. In purchasing ground mace, care should be taken to 
purchase that from reputable spice mills. 

The analyses of the different brands of powdered mace exam- 
ined are given on pages 268-260. 
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MUSTARD, 


There are a large number of species of mustard, but mustard 
seed of commerce should be either the white mustard, Sinapis 
alba, or black or brown mustard, Brassica nigra, or Brassica 
juncea. As there are a large number of wild mustards which 
infest mustard as well as other fields, it frequently is well nigh a 
mechanical impossibility to obtain a mustard seed free from wild 
mustard. Many of the mustards collected by the Station con- 
tain the ground seeds of Brassica arvensis.* 

Ground mustard as defined by the food standards, is a powder 
made from mustard seed with or without the removal of the 
hulls and a portion of the fixed oil. There was formerly a more 
or less prevalent idea that pure mustard would lump unless 
starch or flour. were mixed with it. In the case of-4 of the 
samples examined, foreign starches were present in more or less 
quantities. These were probably not added in the ordinary 
sense of adulteration but to prevent caking. 

Sample No. 7081 was labeled as a compound mustard which 
explains the presence of the legumes and wheat flour. Three 
of the samples carried more or less turmeric. While turmeric 
possesses some.value as a condiment in itself, it being, for 
instance, the chief ingredient in curry powder, it is added to 
mustard merely to improve the color. While under the Maine 
Pure Food law its use would be admissable if its presence is 
stated upon the label, its presence unnoted is an adulteration. 

The analyses of the different brands of mustard examined are 
given on pages 270-271. 


BLACK AND WHITE PEPPER. 


Black pepper is the dried immature berry of the pepper plant, 
Piper mgrum, a climbing shrub growing to the height of 12 to 
20 feet; a native of the East Indies but cultivated in many 
tropical countries. When the fruit begins to turn red, it is 
gathered and dried. In this process, it turns black and shrivels 
up, forming the black peppercorns of commerce. 

White pepper is obtained by decorticating (removing hulls or 
shells) the fully ripened black peppercorns. The pepper hulls 


*The seed is thus identified by the Bureau of Chemistry, but is probably the 
same as Brassica campestris. 
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or shells obtained in making white pepper out of black are very 
largely used as an adulterant for black pepper and to some 
extent for spices. Many of the samples of black pepper here 
reported seem to carry too large an amount of pepper shells or 
hulls. Of course it is difficult under the microscope to make a 
quantitative examination of such materials, but it is doubtful 
if in the case of all the samples indicated as containing an 
excess of pepper hulls, that they were added fraudulently. As 
is well known the quality of pepper deteriorates rapidly on 
exposure to the air and the loss of strength of some of the pep- 
pers here reported may have been due to age. For the most 
part, the white peppers seemed to be genuine although 3 of 
the samples carried more pepper hulls than should be present. 
From its process of manufacture, white pepper should be prac- 
tically free from hulls. — 

The analysis of the different brands of grade pepper exam- 
ined are given on pages 272-275. 


CAYENNE OR RED PEPPER. 


Cayenne pepper is the dried fruit of several species of 
Capsicum, a genus of the nightshade family, native of the 
American tropics but now cultivated in nearly all warm coun- 
tries. The ordinary garden species of red pepper is Capsicum 
annuum of which there are over 30 varieties in cultivation in 
this country. The Cayenne and Chili varieties are most highly 
priced because of their pungency. While differing greatly in 
flavor, partly due to age and partly to the species of Capsicum 
from which they were made, all of the samples of ground red or 
cayenne pepper were genuine. 

The analysis of the different brands of red peppers examined 
are given on pages 274-275. 
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Qu cd oO 
ALLSPICE OR cts.| lbs. 
PIMENTO. 
Slade’s. D. & L. Slade Co., James H. Snow & Co., 
Boston, Mass. Bangor 8 23 
Slade’s allspice. |D. & L. Slade & Co., Jobn B. Johnson, 
Boston, Mass. JeXop AUNTS) Goo snadacuaeT 7 220 
Premier Stickney & Poor, Fred T. Hall & Co., 
Jamaica. Boston, Mass. Bangor sesisereesirerer 10 220 
Pimento. Stickney & Poor, Fred T. Hall & Co., 
Boston, Mass. Ban OL eyercejeicioiel steistsletere 8 up 
Allspiee. Grand Union Tea Co., (Grand Union Tea Co., 
Brooklyn, N. Y. Bangor, Maine....... 10} 1 
Allspice. Grand Union Tea Co., |Grand Union Tea Co., 
Brooklyn, N. Y. JEtorHAeWNKG sGoccouadbauss LOR eels 
Golden Crown. Boston Supply Co., W. J. Eldridge, 
Boston, Mass. HOxCroptieenc-inee severe NG: 24 
Shaw’s pimento. |Dwinell, Wright & Co.,;|Geo. C. Shaw & Co., 
Boston, Mass. eVopHB ER OVGl Gogudcuccoguds 8 25 
Three Crow John Bird Co., Lewiston Tea & Coffee 
brand. Rockland. Co., Lewiston......... 6 -23 
Pimento. Stickney & Poor, W.L. Wilson Co., 
Boston, Mass. Pontlandineertercrcce Booalh te) 27 
Choicest A. Colburn Co., Brennan & Curran, 
allspice. Philadelphia, Pa. Bang Obese cierseenn 7 26 
Royal Brand Dwinell, Wright Co. W.P. Stewart & Co., 
pimento. Boston, Mass. Waite mvallillierieremiererrserrcr 6 24 
Hatchet Jamaica|/Twitchell-Champlin kK’. H. Verrill, 
allspice. Co., Vortland and Teton mma! Googcadcdanos« 8 -23 
Boston. 
Premier Francis H. Leggitt &|James H. Snow & Co., 
allspice. Co., New York. BamizOLeeiecteiecctect 8 -26 
Slade’s allspice D. & L. Slade Co., Staples & Griffin, 
in bulk. Boston, Mass. EOE GooUs oOboEbEdslooobllagccec 
Pimento in bulk. |Stickney & Poor, W.L. Wilson & Co., 
Boston, Mass. POrtl amici aversive eereel lee eee 
CASSIA AND 
CINNAMON. 
Slade’s. D. & L. Slade Co., Staples & Griffin, 
Boston, Mass. LEH IVEXOIPSS cobb CGD00d05 olf & «24 
Slade’s. D. & L. Slade Co., Jobn B&B. Johnson, 
Boston, Mags. Pontland errs 7 .24 
Three Crow |John Bird Co., Lewiston Tea & Coffee 
brand. Rockland. Co., Lewiston.... .... 6 25 


Station number. 
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O ASH. ETHER 
5 EXTRACT. 
2 
a a 
E 2 3 
3 a 2. = ; o é Foreign matters found. 
° : ie o a He} a 
a | 8 | ez c Sle Sen alesis 
co = 2) S Se S Ss 
- [o} ag HH 3 cc 
icp) al r= S mM > Ze 
% | % %o % % | % 
7190 | 4.53 | .87 | 24.93 | 18.77 | 3.70 | 4.00 | None. 


7191 | 4.48 -49 | 24.55 | 12.69 | 8.70 | 3.75 | None. 
7192 | 4.62 -49 | 23.15 | 15.66 | 3.65 | 3.31 | None. 
7193 | 5.42 -35 | 20.05 | 16.47 | 2.63 | 4.60 | None. 
7194 | 4.63 -05 | 22.18 | 16.74 | 3.55 | 5.05 | None. 
7195 | 4.98 -10 | 26.20} 16.20 | 4.40 | 3.10 | None. 


7196 | 5.08 | .93 | 12.78 | 28.08 | 2.58 | 2.77 | A leguminous product, apparently 
roasted pes flour. Trace of red 
=? pepper. 

7197 | 4.45 -10 | 21.93 | 17.82 | 4.30 | 4.86 | Trace of ginger. 


7198 | 4.75 | .05 | 22.98 | 16.47 | 3.55 | 2.23 | None. 
7199 | 4.65  .13 | 23.53 | 14.03 | 4.30 | 4.14 | None. 
7200 | 4.13 | .10 | 24.75 | 16.20 | 2.43 | 3.67 | None. 
7201 | 4.96 | .10| 23.68 | 15.12 | 3.45 | 4.25 | None. 


7202 | 4.53 | .05 | 23.83 | 16.20 | 4.25 | 3.75 |2Trace,of red pepper. 


7203 | 4.58 -13 | 24.85 | 17.55 | 2.85 | 3.65 | None. 


7204 | 4.65 -16 | 21.20 | 16.47 | 3.30 | 4.13 | None. 


7205 | 4.69 -05 | 22.33 | 16.74 | 4.08 | 2.65 | None. 


7221 | 2.55 10 23.00 20.05 | 0.95 | 1.28 | Trace wood tissue. 


7222 | 3.49 | .70 | 238.03 | 17.00 | 1.00 | 1.23 | Trace wood tissue. 


1223 | 3.30 -70 ' 22.35 | 21.33 | 1.18 | 1.17 | Trace foreign starches. 
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Brand. 


CASSIA AND 
CINNAMON. 


Preimnter Ceylon. 


Cassia. 
Premier brand. 


Royal brand 
cassia. 
Hatchet brand 
Batavia 
cassia. 


Cassia. 
Cassia. 


Colburn’s 
choicest 
cinnamon. 
Shaw’s cassia. 


Bulk cinnamon. 
Bulk cinnawon. 
Bulk cinnamon. 
CLOVES. 
Ground cloves. 


Premier 
Amboyna 
cloves. 
Cloves. 


Cloves. 


Cloves. 


MAINE AGRICULTURAL EXPERIMENT STATION. 


1906. 


Manufacturer. 


Dealer and town. 


Grand Union Tea Co., 
Brooklyn, N. Y. 


Grand Union Tea Co., 
Brooklyn, N. Y. 


Stickney & Poor, 
Boston, Muss. 


Stickney & Poor, 
Boston, Mass. 


Francis H. Leggitt 
& Co., New York. 


Dwinell, Wright & Co., 
Boston, Mass. 


Twitchell-Champlin 


Co., Portland, and 
Boston, Mass. . 


Stickney & Poor, 
Boston, Mass. 


8.S. Pierce Co., 
Boston, Mass. 


A.Colburn Co., 
Philadelphia, Pa. 


Dwinell, Wright Co., 
Boston, Mass. 


Stickney & Poor, 
Boston, Mass. 


D.& L Slade Co., 
Boston, Mass. 


Bennett & Simpson. 


D. & L. Slade co., 
Boston, Mass. 


Stickney & Poor, 
Boston, Mass. 


|Stickney & Poor, 
Boston, Mass. 


|Stickney & Poor, 
Boston, Mass. 


{Grand Union Tea Co., 
Brooklyn, N. Y. 


Grand Union Tea Co., 
Beane Oliesteleetelstlsereieeieters 

Grand Union Tea Co., 
Portland 


Bangor 


Fred T. Hall & Co., 
LETT oocadoudcano00ds 

James H. Snow & Co., 
Jet yehexei taondogabonboco0c 


W.P. Steward & Co, 
Waterville..... 22.22. 
F. H. Verrill, 
Portland 


W.L. Wilson &Co., 
leva AGl Sooga05GdonOCS 
James H. Snow & Co., 
EVN AOGncodviodgood. oe 
Brennan & Curran, 
LEVITON HG doobddedddooone 
Geo. C. Shaw Co, 
Portland 


W.L. Wilson & Co., 
Portland 


Bangor 


Wm. Milliken & Co., 
Portland 


iStaples & Griffin, 
Bangor 


\E. T. Hall & Co., 
| Bangor 


BamngOerneec eric scier 
John B. Johnson, 

IPOyA Beha cubgdeccospooe 
Grand Union Tea Co., 
Bangor 


Price paid. 


ee ee ed 


10 
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“ 
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Sela 
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= D 
lbs. 
-21 | 7224 
- 120) 7225 
- 126} 7226 
«20 | 7227 
-25 | 7228 
25 | 7229 
.23 | 7230 
.25 | 7231 
-25 | 7232 
.25 | 7233 
.26 | 7234 
Seyehepere 7235 
avefale oye 7236 
SD AS 7237 
-24 | 7206 
-34 | 7207 
-24 | 7208 
~2b | 7209 
-19 {E7210 
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ie ASH. ETHER 

® a5 EXTRACT. 

2 

ue | 3 

) 7 : 

: ie a : ® 3 Foreign matter found. 
© 2 pes 2 rs S & 

Sales ict | = So eh vac 

8 [o) 2 ra es sg ° C6 

7) =a =5 oO n ma Zp 

Jo | % % % % | % 

7224 | 3.44 20.30 | 17.28 | 1.30 | 1.08 | None. 


“7225 | 4.04 | .70 |) 21.28) 17.00 | 0.95 | 1.15 | Trace ginger and wood tissue. 


7226 | 3.90 | .25 |} 21.18] 19.98 | 1.88 | 1.00 | Trace allspice. 


“7227 | 4.00 -48 | 21.80 | 16.47 | 0.80 | 0.95 | Trace wood tissue. 


7228 | 4.96 | .70 | 22.58 | 20.38 | 0.60 | 0.95 | None. 


“7229 | 2.90 | .45 | 28-55 | 25.65 | 0.80 | 0.95 | None. 


7230 | 3.70 .35 | 21.40] 18.63 | 1.05 | 0.83 | Trace wood tissue. 


“7231 | 3.90 -43 | 21.88 | 18.63 | 0.98 | 0.97 | None. 


7232 | 4.35 -03 | 18.83 | 19.17 | 1.78 | 1.27 | None. 


7233 | 3.02 -65 93.75 22.68 | 0.88 | 1.22 | Trace wood tissue. 


“7234 | 2.616 -45 | 23.00 | 25.38 | 0.83 | 1.25 | None. 


7235 | 3.15 -55 | 22.35 | 21.33 | 0-90 | 1.30 | None. 


7236 | 4.85 -58 | 13.75 | 12.96 | 1.83 | 4.57 | Trace red pepper. 


7237 | 4.56 -17 | 21.08 | 18.63 | 0.93 | 1.40 | None. 


7206 | 6.58 -63 9.53 5.80 |15.47 | 7.52 | Trace clove stems. 


tol 
is) 
So 
a 
for) 
for) 
So 
So 
io9) 
ow 
in 
wn 
-1 

S) 
o 
= 
or 
on 
or 
4 
w 
i) 


None. 


“7208 | 6.92 <3 9.68 6.52 |13.49 | 5.92 | Some clove stems. 


7209 | 6.58 05 9.98 8.41 |12.52 | 6.13 | Some clove stems. 


7210 | 6.48 -63 7.93 6.35 [beeee 6.65 | None. 


Brand. 


MAINE 


AGRICULTURAL, 


Manufacturer. 


EXPERIMENT STATION. 


1906. 


Cloves. 
Ground cloves. 
Shaw’s cloves. 


Colburn’'s 
choicest 
cloves. 
Three Crow 
brand. 


Hatchet brand 
Amboyna. 
Royal brand. 
Premier brand. 
Bulk cloves. 
Bulk cloves. 
GROUND GINGER. 
Three Crow 
brand. 
Ginger. 
Ginger. 
Premier Borneg. 
Ginger. 
African ginger. 
Slades’ ginger. 


Ginger. 


Ginger. 


Grand Union Tea Co., 
Brooklyn, N. Y. 


Stickney & Poor, 
Boston, Mass. 


Dwinell, Wright Co., 
Boston, Muss. 


A. Colburn Co, 
Philadelphia, Pa. 


John Bird Co., 
Rockland. 


Twitchell-Champlin i 


Co., Portland and 
Boston, Mass. 
Dwinell, Wright Co., 
Boston, Mass. 


Francis H. Leggitt & 
Co., New York. 


D. & L. Slade Co., 
Boston, Mass. 


Stickney & Poor, 
Boston, Mags. 


5ohn Bird Co., 
Rockland. 


Grand Union Tea Co., 
Brooklyn, N. Y. 


Grand Union Tea Co. 
Brooklyn, N. Y. 


Stickney & Poor, 
Boston, Mass. 


Stickney & Poor, 
Boston, Mass. 


D. & L. Slade Co., 
Boston, Mass. 


D. & L. Slade Co., 
Boston, Mass. 


Stickney & Poor, 
Boston, Mass. 


Stickney & Poor, * 
Boston, Mass. 


is} 
Dealer and town. a 
o 
o 
i 
Oy 
cts. 
Grand Union Tea Co., 
POY ULAIVG Peyertelerersloleietevelere 10 
W.L. Wilson & Co., 
Jetor Nhl sooganaooocoKT 8 
Geo. C. Shaw & Co., 
POvularraepmcielerlecreret 8 
Brennan & Curran, 
Bane OL ceeecetectesieteis rai 
Lewiston Tea and Coffee 
Co., Lewiston ‘*:::"": 6 
F. A. Verrill, 
Portlandpseccsnelieee 38 
W.P. Stewart & Co., 
Waterville............ 7 
James H. Snow & Co., 
lst ¥ONe Goobdoagsoodddab 10 
Staples & Griffin, 
BS BUIVE Olseerelsteleles cleteleietoiets 
W.L. Wilson & Co., 
POLO i aerrcretetepeicierertetell terete 
Atwood Market Co., 
TFS WA STOM a elyicleitetsietein ete 6 
Grand Union Tea Co., 
ESAT Oli ereteteielslolelsteleleterets 10 
Grand Union Tea Co., 
IPoyrnienae sca sodécoccqcno 10 
F. T. Hall &Co., 
BAN SOL ecieicieleerelsietelelele 10 
Fred T. Hall & Co., 
BAe Oleereeiecielleeiratrere 8 
Staples & Griffin, 
Bangor....... ceoooooKE 5 
John B. Johnson, 
Eortlandvecoscniccest a 
W.L. Wilson & Co., 
1ECVANEN NG! E558560G0000008 6 
Great China and Pacific 
Tea Co., Bangor.......| 5 


Weight of 
contents. 


lbs. 


4 Put up for the Great China and Pacific Tea Company. 


Station number. 
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‘ ETHER 

B EMD EXTRACT. 

2 

I ra 

5 o = O 

z mah a ) @ & Foreign matters found. 
So eS ® rae eH) Nita 

eS S Cr z H Ss qs 

Sree a 2 E S| Css 

a a | 68 S) n > |“e 

% | % % % Yo || 
7211 |.6.86 65 8.58 6.96 117.66 | 6.64 | Some clove stems, 
7212 | 5.88 -48 9.45 7.25 117.40 | 5.73 | Some clove stems. 
7213 | 7.14 -48 9.53 5.80 |15.79 | 5.99 | Some clove stems. 
7214 | 6.89 -50 | 14.38 7.26 |11.90 | 5.95 | Trace clove stems. 
7215 | 7.75 okt) jf Libgac ss 7.54 | 8.04 | 5.98 Largely clove stems. 
7216 | 6.90 -43 10.03 7.54 |13.65 | 6.00 | Some clove stems. 
7217 | 6.70 45 9.50 7.25 |15.84 | 6.32 | A large proportion of clove stems. 
7218 | 7.88 -83 | 10.88 7.83 |14.52 | 7.11 | Some clove stems. 
7219 | 7.32 33 8B} 6.38 |12.85 | 6.69 me clove stems. 
7220 | 7.20 30 10.88 6.00 {11.03 | 8.35 | Some clove stems. 
7161 | 5.00 -50 4.90 49.60 | 2.00 | 4.73 | None. 
7162 | 5.85 +00) 5.90 49.60 | 3.30 | 4.35 | None. 
i 

7163 | 5.85! .15| 5.40] 52.60 | 3.28 | 4.12 | None. 
7164 | 4.50 50 4.20 55.62 | 2.60 | 3.30 | None. 
7165 | 7.25 | 2.43 5.90 48.50 | 1.58 | 3.52 | None. 
7166 | 6.48 | 1.80 6.15 47.68 | 2.43 | 3.55 | None. 
7167 | 6.45 | 1.60 6.30 47.95 | 2.90 | 3.30 | None. 
7168 | 6.45 | 1.80| 5.43 | 48.75 | 3.10 | 3.45 | None. 
7169 | 8.10 | 3.13 5.98 45.75 | 1.25 | 3.39 | None.* 


*Taste weak as if exhausted ginger was used. 
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a 
a 
@ |e 
Brand. Manufacturer. Dealer and town. alias Ke 5 
a/|Hs =| 
— (o) 
ee ines 
ail ele 
© 5 n 
GINGER. cts.| lbs. 
Royal brand. Dwinell, Wright Co.,, |W. P.Stewart & Co., 
Boston, Mass. Waterville............ 6 -26 7170 
Jamaica ginger. |S.S. Pierce Co., James H Snow & Co., 
Boston, Mass. AN OTe erererearerrettelsterters 15 .30 | 7171 
Hatchet brand Twitchell-Champlin f. H. Verrill, 
African. Co., Portland and FeXop Ale WVliogucaaooc0d00s 8 «25 7li2 
Boston, Mass. | 
Premium brand. ;Fraucis H. Leggitt &|James H. Snow & Co., 
Co., New York, N.Y. LEVON ROMO GodbenoQeu ode 10 -20 | 7173 
Colburn’s ginger. |C. Colburn & Co., Brennan & Curran, 
Philadelphia, Pa. Bam Or pecioiciciesirers stereos 7 625 | 7174 
Bulk Jamaica D. & L. Slade Co., Staples & Griffin, 
ginger. Boston, Mass. [sEHNXOYGooS casesdboCCUlloccallocooce 7175 
Bulk ginger. Stickney & Poor, W.L. Wilson & Co., 
Boston, Mass. eXoyHHWaVGlgarnoqacdasooolloocelloconde 7176 
Bulk ginger. Bennett & Simpson, Wim. Milliken & Co., 
HOt wGliGgamasadoooo[l ogollecocc: Ti7 
GROUND MACE. 
Ssxwllic WEMEKEDs “ab oedionoosnndoosoedodon00es Grand Union Tea Co., 
Ba SOL Fyn csieieis oreleleretetatel lteteterel | letersi 7178 
Bulk mace. Bennett, Simpson &|James H. Snow & Co, 
Peep, London,Eng. lEWaVexa)P So boomonaudueodollos olloocode 7179 
Bulk mace. Stickney & Poor, W. L. Wilson & Co., 
Boston, Mass. [HOMME Gl Boaadeoouduoos|loasclloocooc 7180 
Durkee’s mace. |E. R. Durkee & Co., James H. Snow & So., 
IBEWAVETOIE Gone ooooG0coo00C 10 -06 | 7181 
Premium. Stickney & Poor, Fred T. Hall & Co., 
Boston, Mass. SENOS GGocnocn000GGGKN 10 06 7182 
Premium. Stickney & Poor, W.L. Wilson & Co., 
Boston, Mass. Rovtilen Gliassceeeeere 10 -07 7183 
Slade’s mace. D. & L. Slade Co., jJohn b&b. Jobnson, 
__ Boston, Mass. JeXontMEnol Soocneo cHoooe 8] .06) 7184 
Colburn’s mace. AG Colburn & Co, Brennan & Curran, 
Philadelphia, Pa. Banlonmeccmecaccmeces 10 07 7185 
Slade’s mace. S. & L. Slade Co., Staples & Griffin, 
; Boston, Mass. IBAIn' POL rms 10 -06 | 7186 
Shaw’s mace. Dwinell, Wright Co., |Geo. ©. Shaw Co., 
Bo-ton, Mass. Bortiandeaeen-eeeeesre 18 -09 | 7187 
Hatchet brand. |Twitchell-Champlin |W.S Ham, 
Co., Portland and JBOD Gogoceboacbooc 8 -05 | 7188 
Boston, Mags. 
Royal brand. Dwinell, Wright Co., |W. P. Stewart & Co., 
Boston, Mass. Waterville............ 16 .09 | 7189 


FOOD INSPECTION. 269 


Station number. 


ASH. 

~ 
z |= 
e |&s 
% | % 
7.03 | 1.80 
4.18 | .25 
5.13 | .58 
4.83 | .65 
5.38 | 1.80 
5.65 | .80 
5.60 | 1.20 
4.33 | .88 
3.46 | .98 
3.65 | .40 
3.60 | .47 
4.13 | 1.22 
3.65 | 2.95 
3.60 | .44 
2.79 | .43 
2.90 | .43 
3.42 45 
2.50 | .30 
2.42 | 35 
2.38 | .28 


Foreign matters found. 


ETHER 

EXTRACT. 
E may, 
qe Fe © 2 
5 a |e ize 
% % | % | % 
5.98 52.88 | 1.50 | 3.35 
aria) Die2de|) L681 20 
5.20 64054) 2253.25 
4.40 57.26 | 1.85 | 4.60 
3.75 61.66 | 1.00 | 2.80 
5.48 55.05 | 2.15 | 4.48 
ath) || upblegtes |) Viglet a clsay4 
4.03 | 57.28 | 2.98 | 2.87 
4.45 | 30.65 | 4.56 |24.90 
4.98 22.55 | 6.75 |B1L.41 
6.08 21.87 ‘eal 27.50 
4.50 29.70 | 3.50 |27.78 
6.20 20.79 | 5.09 |29.66 
5.53 20.52 | 4.00 |31.69 
3.68 29.15 | 7.67.|27.65 
3.73 33.70 | 5.49 |23.38 

L 

5.03 25.10 | 8.03 |26.74 
3.73 28.62 | 5.69 |25.99 
6.30 17.01 | 2.28 |50.59 
4.03 21.05 | 5.61 |31.55 


None. 

None. 

None. 

None. 

None.* 
Apparently not scraped and bleached.. 
None. 


None. 


Trace of ginger. 


Bombay mace. 


, None. 


None. 

None. 

None. 

None. 

Corn meal. Trace ginger. 

Small amount ee 

Trace ginger. 

Largely Bombay mace, a little nut— 


meg. 


Trace ginger. 


* Taste weak as if exhausted ginger was used. 
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2 
; : 
i ae {=| 
Brand. Manufacturer. Dealer and town. z|°2 5 
a = ¢ e 
8 | 22 | os 
mu | eS D 
: cts.| lbs. 
MUSTARD. 
Purity brand. Manufacturer not James H. Snow & Co., 
given. lshWe¥exO) Pop oo0p0G00 dDgKC 20 -51 | 7080 
Keene’s mustard.| Manufactured in’ Fred T. Hall & Co., 
England. BAI Ole voleter steric 20 23 | 7081 
Keene’s mustard.| Manufactured in James H. Snow & Co., 
England. BAIS OFpeiaoieiereterater i lovers 20 .24 | 7082 
Colburn’s Manufacturer not Fred T. Hall & Co., 
mustard. given. Ban gOrececceetristtrte 10 -26 | 7083 
Premium Stickney & Poor, Fred T. Hall & Co., 
mustard. Boston, Mass. Bangor ecetcncteerts 10 .26 | 7084 
Mustard. Stickney & Poor, W.L. Wilson & Co., 
Boston, Mass. ROxLt lan Geeeyecrcrccit 10 yf 7085 
Barrus mustard. |Manufacturer not Wm. Scott, 
given. lethi¥e(OP Godaq000 aDo00Kd 10 -29 | 7086 
Double Firth, Cole & Co., Fisher & Crocker Co., 
superfine. London, Eng. I ane Oleertelerstetrerveletere 10 .24 | 7087 
Extra English. D. & L. Slade Co., Staples & Griffin, 
Boston, Mass. bet aveqotweoougaconsaddone 10 -25 | 7088 
Slade’s Oxford. |D. & L. Slade Co., 4.J. McNaughton, 
Boston, Mass. MOxXCrOLD I) <<\-1-7- Neloveithe 10 -26 | 7088 
English Durham.|Atkinson & Jones, W.S. Ham, 
London, Eng. HOXCrOLUececeritceiie 5 | .18} 7090 
Royal. Dwinell, Wright & Co.,|W. P. Stewart & Co., 
Boston, Mass. Waterville............ 17 -55 | 7091 
Bennett’s. Bennett, Simpson & W. L. Wilson & Co., 
Peep, London, Eng Portland, Maine..... 10 -24 | 7092 
Mustard. Grand Union Tea Co., |Grand Union Tea Co., 
Brooklyn, N. Y. Ban vorusy-creeereccrrcee 10 ool 7093 
Mustard. Grand Union Tea Co., |Grand Union Tea Co., 
Prooklyn, N. Y. Bonglaneerrciiecrccee 10 -25 | 7094 
BLACK PEPPER. 
Pepper. Grand Union Tea Co., |Grand Union Tea Co., 
Brooklyn, N.Y. 13004240) Poanouudas erolelerere 1C -18 | 7123 
Pepper. Grand Union Tea Co., |Grand Union Tea Co., 
Brooklyn, N. Y. Rortlandveerece secre 10; .21 | 7124 
‘Colburn’s A. Colburn Co., Brennan & Curran, 
pepper. Philadelphia, Pa. BAN Oleic 7 24 | 7125 
Slade’s pepper. |D. & L. Slade Co., Staples & Griffin, 
Boston, Mass. [Se WAKECON G6 ooooagco0KKS 5 -24 7126 


neat teal 
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271 


A ASH. ETHER 
a EXTRACT. 
i 
=} 2 | 
5 © co | 
5 ae = é E hog Foreign matters found. 
Bilmenica | Oa ae 
emma] | 2 | 2 | 6 | se 
Cae 1S § 2) 2) > | Ar 
% | % % % % | % 
| 
7080 |13.02 -82 8.05 1.19 | 2.30 |14.68 | Wheat flour. Brassica arvensis.* 
Trace arrow root. 
7081 | 3.91 -10 1.54 1.24 | 4.53 |30.11 | A leguminous seed, a little wheat 
flour. 
7082 | 4.44 | .05| 4.45 25 | 2.00 |35.15 | None. 
7083 | 6.60 | 1.10 4.10 73 | 2.90 |18.63 | Trace turmeric. 
7084 | 6.45 | .30| 3.40 68 | 2.18 |15.47 | None. 
7085 | 5.85 -85 | 4.03 62 | 2.25 |20.18 | Brassica arvensis.* 
| | 
7086 | 5.58 -35 5.85 28 | 2.18 |19.15 | Brassica arvensis.* Apparently no 
attempt to remove seed coats. 
7087 | 5.79 65 4.00 68 | 1.83 |12.62 | Brassica arvensis.* 
7088 | 6.13 95 4.43 58 | 1.20 |23.23 | None. 
7089 | 5.60 40 4.13 58 | 1 90 |22 05 | Trace of red pepper. 
7090 | 5.66 ys) |} 1451\5) 18 | 4.23 |10.20 | Turmeric, apparently no attempt to 
remove seed coats. 
7091 | 6.30 -55 4.75 48 .98 \20.47 | Brassica arvensis.* Trace wheat 
stareh. 
7092 | 7.03 73 2.88 | 24 | 4.90 |13.20 | Trace of starch. 
7093 | 6.13 -53 S290 eects 1.80 |16.55 | Brassica arvensis.* Turmeric. 
7094 | 5.68 -40 (Ths) |l\ onoga66 1.38 |19.15 | Brassica arvensis.* Turmeric. 
7123 | 5.63 -99 | 16.08 | 32.64 | 1.34 | 9.13 | None. An excess pepper hulls.f 
7124 | 6.23 | 1.55 | 11.85 | 36.18 | 1.22 | 8.88 | None. An excess pepper hulls.f 
7125 | 8.00 | 1.90 | 14.58 | 31.28 | 0.94 | 7.61 | None. An excess pepper hulls.t 
7126 | 5.43 | 1.30) 12.30 | 37.27 | 1.04 | 8.91 | None. 


* See discussion page 260. 


+ See discussion page 261. 


1g06. 
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pa Tair LiMn ow 
= 
| 2 
| (=) 
(S) 
uD 5) 
ellie 
Brand. Manufacturer. Dealer and Town. S ke 
} tz, 
| Ele 
BLACK PEPPER. cts.! lbs. 
Slade’s pepper. |D. & L. Slade Co., John B. Johnson, 
Boston, Mass. eKoNMOKMAGl SoGearnaossace 7 23 
Royal black i\Dwinell. Wright Co., |W. P. Stewart & Co., 
pepper. Boston, Muss. WiaienvalliliGie tracers srccrers 7 «203 
Premium pepper|Stickney & Poor, Fred T. Hall & Co., 
Boston, Mass. HIME OPaseooued > agedscc 10 29 
Hatchet black /\Twitebell-Chamyplin F.H. Verrill, 
pepper. Co., Portland, and IONE WN conodoooe don 8 23 
Boston, Mass 
Premier. Francis H. Leggitt & |James H. Snow & Co., 
Co.. New York. IBEW cou baoooond cle 10 24 
Absolutely pure |Stickney & Poor, W.L. Wilson & Lo., 
black pepper. Boston, Mass. FORMED Gl oonooo cosdce & 20 
Genuine Malabar|Bennett-Simp:son Co, |Wm. Milliken & Co., 
London, Eng. letOVAME NING Goodsuecodebee 10 24 
Shaw’s Dwinell, Wright Co., |Geo. C. Shaw Co., 
Boston, Mass. LEQIMAENNG! Bo ocgboogs duoc 5 25 
Black pepper. John Bird Co., Atwood Market Co., 
Rockland, Maine. DEW AUGI Nbc Gd senboacbor 6 «23 
Bulk pepper. D. & L. Slade Co., Staples & Griffin, 
Boston, Mass. Ban On ienecitocsetcceie 
Bulk black Stickney & Poor, W.L. Wilson & Co., 
pepper. Boston, Mass JEXOVA DIEING! Esato abon. one 
WHITE PEPPER. 
Hatchet brand. |Twitchell-Champlin F. A. Verrill, 
Co., Portland, and [EXoyaieheliesnesooooo ulus 10 14 
Boston, Mass. 
Shaw’s. Dwinell & Wright Co.,/Geo. C. Shaw Co., 
Boston, Mass. PROM MIING) soadoaeadsoopn 10 -16 
Slade’s. D. & L. Slade Co., gataples & Griffin, 
Boston, Mass. Va ocgoe sposd0 Gus 10 12 
White pepper. Stickney & Poor, John B. Johnson, 
Boston, Mass. fevoyrnlehnel eaeoaoeneqoue 8 12 
White pepper. Grand Union Tea Co, |Grand Union Tea Co, 
Brooklyn, N. Y. BBN Ol tes cpeicieceievevereialenels 13 14 
White pepper. /Grand Union Tea Co., |Grand Union Tea Co., 
Brooklyn, N. Y. Portia Wiecriceleteieiiele 10 14 
Premium. Stickney & Poor, Fred T. Hall & Co., 
Boston, Mass. EWIVEOE 565 aoogouodeOne 12 26, 
White pepper. Stickney & Poor, W.L. Wilson &Co, 
Boston, Mass. |eXayUMEyoVOl Gagsooeuacacos 10 aya 


Station number. 
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‘ Ash. ETHER 

Q EXTRACT. 

2 

5 Fe 

| 3 D 

é A. a i: é 6 Foreign matters found. 

iS) = iS © = =e} 

2138 lon] = Oi) eee 

Sa we a e Op lipetcs 

7 =a ee ‘S) n > | 4p. 

% | % % % % | % 

7127 | 5.10 | .53 | 15.45 | 34.5b | 1.83 | 8.53 | None. 
7128 | 5.56 -62 16.15 | 35.50 | 0.99 | 9.44 | None. An excess pepper hulls.* 
7129 | 5.00 -62 | 138.08 | 36.72 | 1.32 | 9.09 | None. An excess pepper hulls.* 
7130 | 4.58 -90 10.93 39.72 | 0.95 | 7.73 | None. 
7131 | 4.82 -50 | 14.28 | 37.54 |'1.14 | 8.03 | None. An excess pepper hulls.* 
7182 | 5.50 -34 13.93 | 36.85 | 1.13 | 9.67 | None. An excess pepper hulls.* 
7133 | 5.40 | .48 | 11.63 | 39.72 | 0.95 | 8.80 | None. 
7134 | 5.90 | 1.20] 13.78 | 36.85 | 0.95 | 8.17} None. An excess pepper hulls.* 
7135 | 5.78 | 1.10 | :11.95 | 41.08 | 1.40 | 6.95 | None. An excess pepper hulls.* 
7136 | 4.78 -68 10.98 37.54 | 1.68 | 6-70 | None. An excess pepper hulls.* 
71387 | 5.10 | .85 | 12.85 | 37.27 | 1.75 | 7.15 | None. 
7138 | 1.00 | .05 4.73 | 58.64 | 0.44 | 8.47 | None. 
7139 | 1.26 -23 4.23 55.62 | 0.21 | 7.94 | None. 
7140 | 1.05 | .02 3.55 | 58.10 | 0.34 | 8.55 | None. 
7141 | 1.38 28 4.83 | 55.62 | 0.61 | 7.71 | Trace ginger. 
7142 | 1.40 15 3.95 | 57.82 | 0.48 | 6.80 | None. Too many pepper hulls.* 
7143 | 1.20 13 4.90 | 59.46 | 0.58 | 7.14 | None. Too many pepper hulls.* 
7i44 | 1.25] .20 4.73 | 55.90 | 0.76 | 7.92 | None. 
7145 | 1.06 | .20 4.95 | 58.90 | 0.50 | 7.87 | None. 


*3ee discussion page 261. 
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o 
a 
J i) 
S ew =) 
Brand. Manufacturer. Dealer and town. a | O@ a 
aloe 8 
S| MS | z 
lien es 
a |e S) nN 
WHITE PEPPER. cts.| lbs. 
Royal. Dwinell, Wright Co., |W. P. Stewart & Co., 
Boston, Mass. Waterville............ 10 25 | 7146 
Premier brand. |Francis H. Leggitt &|James H. Snow & Co., 
Co., New York. Ban gorse 12 25 | 7147 
Bulk white D. & L. Slade Co., Staples & Griffin. 
pepper. Boston, Mass. EVINE OV eyatelclclofeleltorererolevatel |tatetaial | meeteterete 7148 
Bulk white Stickney & Poor, W.L. Wilson & Co., 
pepper. Boston, Mass. Jet ge VaVoloedogoosce seadec bye evel|taleteterate 7149 
Three Crow John Bird Co., |H.C. Haskell, 
white Rockland. Wiatenvalleceeesseeeee 8 -25 | 7150 
pepper. 
CAYENNE OR RED 
PEPPER. 
Shaw’s. Dwinell, Wright Co., |Geo. C. Shaw Co., 
Boston, Mass. Portland............... 10 -16 |} 715] 
Cayenne pepper. |Grand Union Tea Co., |Grand Union Tea Co., 
Brooklyn, N. Y. Bang orernccetceeraeie 13 ~21 | 7152 
Cayenne pepper. |Grand Union Tea Co., |Grand Union Tea Co., 
Brooklyn, N. Y. Portiand, Maine...... 10 -20 7153 
Slade’s. D. & L. Slade Co., Staples & Griffin, 
Boston, Mass. Bane Onreccetiiciisiiecs 10; .12| 7154 
Blade’s. D. & L. Slade Co., John B. Jobnson, 
Boston, Mass. Portland cmiseccecee 8 -12 | 7155 
Hatchet brand. |Twitchell-Champlin /F.H. Verrill, 
Co., Portland and Portland eeeecieciecees 10 -14 | 7156 
Boston, Mass. 
Premier brand. |Francis H. Leggitt &|James H. Snow & Co., 
Co., New York. Bang Oreenecctrincccece 12 -24 | 7157 
Premium brand, |Stickney & Poor, Fred T. Hall & Co., 
African. Boston, Mass. Ban SOrerncecicccceeiee 12 -28 |} 7158 
Cayenne pepper.|Stickney & Poor, W.L. Wilson & Co., 
Boston, Mass. Portlandercccccnnceech 10 -13 | 7159 
Bulk cayenne. D. & L. Slade Co., Staples & Griffin, 
Boston, Mass. IBAN BOR seo aicisieoieell theta Meee 7160 
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a ate | t o Foreign matters found. 
6 |) Ses 2 fal fe eestiaa fea 

Ser Ses E Ae jee 

s le) 4 so ww ° C6 

n | a a 12) 2) > ZA 

% | % % % % | % 

7146 | 2.50 |  .25 4.70 | 65.62 | 0.42 | 7.28 | None. 
7147 | 1.38 -08 1.43 | 61.10 | 0.35 | 7.72 | None. 


7148 | 1.08 10 4.15 | 55.90 | 0.42 | 7.55 | None. 


7149 | 1.15 13 5.80 | 55.35 | 0.54 | 7.82 | None. 


54.80 | 0.40 | 6.94 | Too many pepper hulls.* 


1 
an 
. 
_ 
o 
or 
w 
o 


7150 | 3. 


7151 | 6.15 -48 | 25.08 9.30 | 3.90 |13.73 | None. 


7152 | 6.34 -60 | 23.80 8.99 | 5.78 |13.07 | None. 


7153 | 6.03 -25 | 25.30 6.67 | 3.58 |15.75 | None. 


7154 | 5.80 -53 | 23.83 8.12 | 4.08 |16.25 | None. 


7155 | 5.60 -53 | 23.78 8.70 | 5.70 |14.55 | None. 


7156 | 6.35 -45 | 25.35 6.96 | 7.28 |11.37 | None. 


08 -45 | 24.90 8.70 | 3.10 {15.60 | None. 


~1 
— 
o 
“lI 
=I 


.60 | .63 | 20.10 8.70 | 5.58 |15.60 | None. 


~I 
Lael 
co) 
D 
7 


7159 | 7.13 -48 | 22.70 6.24 | 4.30 /14.85 | None. 


7160 | 6.33 -33 | 22.48 | 10.44 | 6.35 |12.80 | None. 


* See discussion page 261. 
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VINEGARS. 


When alcohol is placed under favorable conditions it takes up 
oxygen from the air and is converted into acetic acid,—the acid 
that gives the sour taste to vinegar. Whatever the source of the 
vinegar, and however it is made, the acetic acid is the same. 

Besides acetic acid, vinegar always contains more or less of 
other substances which vary widely with the source from which 
the vinegar was made. It is because of these foreign matters, 
characteristic of vinegar of the same kind, that it is possible for 
the chemist to quite readily distinguish one variety of vinegar 
from another. The sour taste of a vinegar is due to its acetic 
acid, the other flavors are due to foreign matters in solution. 
The standards which have been adopted for Maine take these 
other foreign matters into account. The standards for vine- 
gars * will be sent to anyone desiring them. 


RESULT OF THE INSPECTION. 


Samples of vinegar were taken from the stock of retail 
dealers in several cities and large towns in the State in the 
months of September and October, 1906. These vinegars were 
examined for 4otal acidity, volatile acids, total solids and ash. 
The nature of the solids and ash were not studied, except in a 
few special instances. For this reason it may be that an occa- 
sional sample of vinegar has been passed as a straight cider 
vinegar when it was adulterated. Ordinary adulterations would 
be detected by the methods employed by us. A skillful adultera- 
tion might have escaped detection. : 

The results of the analyses are given in the table on page 279. 

While the inspector found the vinegar situation much better 
than it was a year ago, still the analyses shows that vinegars 
were on sale in the State that were not correctly branded. Cor- 
respondence has developed two things,—great readiness on the 
part of the manufacturers and wholesalers to meet the require- 
ments of the pure food law; and considerable misunderstanding 
as to the requirements and how they are to be met. With the 
present attitude of the trade, both wholesale and retail, there is 
little reason to doubt that as fast as the requirements of the pure 


* Bulletin 135 Maine Station page 249. 
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food law are understood they will be very generally complied 
with. 

As the vinegar situation seemed to demand specific informa- 
tion relative to the requirements of the law, the enclosed circular, 
which is here reprinted in substance, was prepared for the 
wholesale trade to distribute among their customers. 


Vinegar Defined. 


The word vinegar used alone always means pure apple cider 
vinegar without any additions and containing at least 4 per 
cent acetic acid. 

The words Cider Vinegar by themselves always refer to pure 
apple cider vinegar as defined above. 

Wine vinegar always means vinegar made from grape juice. 
There is practically no wine vinegar used in Maine. The 
so-called white wine vinegar is a distilled vinegar and not a wine 
vinegar. 

Malt Vinegar is made from barley malt. Sugar Vinegar is 
made from cane sugar products and glucose vinegar from starch 
sugar. 

The above are undistilled vinegars made by fermentation. 

Distilled vinegar is the product of fermentation of dilute 
distilled alcohol from any source. Cider vinegar and distilled 
vinegar are the kinds most commonly used in Maine. 

Vinegar of any kind must contain at least 4 per cent acetic 
acid to be up to the standard required by the pure food law. 

The word pure cannot be legally used if a vinegar is not up 
to standard or contains any added foreign material. 

In case a vinegar is colored by the addition of a solution of 
caramel (burnt sugar), the word “colored” will be construed 
as covering that fact. If any other kind of coloring material 
be used, the kind and amount per gallon must be stated. 


Branding Vinegar. 

Strictly pure apple cider vinegar containing not less than 
4 per cent acetic acid does not require a label. All other kinds 
of vinegar must be “ plainly labeled, branded or tagged so as to 
show the exact character thereof.” 
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In order to be “ plainly’ branded the letters, if stencilled,. 
should not be less than 34 of an inch high, and applied with a 
waterproof ink to a clean painted surface. A printed label: 
could be made up of somewhat smaller letters. 

In case an apple cider vinegar carries any addition or is below 
strength it must be so labeled. For instance if the vinegar was. 
considered too light in color and caramel (burnt sugar) is 
added the label must state this fact, e. g. “ Apple Cider Vinegar, 
Colored ” would be all right. If it is below 4 per cent acetic acid. 
the label must state this fact, e. g. “ Apple Cider Vinegar, 3% 
per cent acetic acid.” The word pure cannot be used even if 
the vinegar is made from cider and is below the standard (4): 
per cent or is colored. 

An uncolored distilled vinegar may be labeled grain vinegar, 
spirit vinegar, distilled vinegar, white vinegar or pickling 
vinegar. 

A colored distilled vinegar may be labeled as above but the 
word colored must appear, e. g. Grain vinegar, colored, Col- 
ored distilled vinegar, etc. 

If any kind of vinegar carries less than 4 per cent acetic acid, 
that fact must be stated, e. g. White distilled vinegar 3 per cent 
acetic acid, or Colored grain vinegar 3 per cent acetic acid, etc. 

A distilled vinegar up to the standard strength and not colored 
may be labeled pure, thus Pure grain vinegar is in accord with 
the law. An artificially colored vinegar cannot be labeled pure. 

Retailers must so place the barrel from which they are selling 
that the brand can be readily seen and read. 

If customers will take pains to read the brand upon the 
package they will know much better what kind of vinegar they 
are using. : 

While not required by the law, it is desirable that the name 
of the manufacturer or jobber be stated. 
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| Description and results of analyses of samples of different kinds 
of vinegars collected in Maine in the fall of 1906. 


ai z 
BS 2 z = s 4 
Ze Manufacturer and dealer.* FERS) 3 o2 i} 2 
2 5 Slay Si ilmeey | neue 
Da Sa] G& | Pa = < 
CIDER VINEGARS. cts % % % % 
7420 | H. E. Bean, Biddeford. 
A country cider vinegar...............00+- 25 5.45 5.34 WARS |) azar 
7426 | A. H. Black, Sidney. 
13jo UO NS AMOR D ENE) GopoodadudoguodasoouoD00D 25 5.87 5.86 1.85 | .35 
7437 | A. H. Black, Sidney. | 
G. E. Barrows, Waterville...........-.---- 25 7.20 7.20 eT || BP 
7422 | Jos. Carrier, Biddeford. 
A country cider vinegar................... 25 5.16 5.16 BAGH 48 
| 
7478 | HE. EB. Clifford & Co., Portland. 
Neally & Miller, Lewiston..............-.. 25 5.11 5.11 1.93 -30 
7455 | C. F. Dearth, Foxcroft _ | 
Hedi Hall aiConsBangon-aaaeaeceece SO) 16233) |i Ge20N |e sez0N leer 
| 
7390 | John Dingley & Co., Auburn. | 
AVCOUNTLY: CIM CL VANE LAN. <-7-\--\1 e1cl-lel eeieieiel= 25 6.55 6.14 3.02 -39 
7406 | Duffy Cider Co., Rochester, N. Y. 
O> Ce Dihealbls texontulewaval Gacacouocooonseooeods 25 5.32 5.26 2.97 29 
7430 | Duffy Cider Co., Rochester, N. Y. 
LHI JOSS AIST) Sonocaoonsoosuecue. 25 5.07 5.04 2.48 30 
7434 | S. R. Dyer & Co., Kingston, N. Y. 
ACEVWienzeHsleey Gardiner ec-seeecceeee nce 25 6.00 6.00 2.50 -28 
7480 | Chas. Haywood & Co., Bangor. 
MeGary Bross) Houlton eecciecsceee euler 25 5.28 5.16 3.01 -29 
7395 | H. J. Heinz Co., Pittsburg, Pa. | 
Atwood Market Co., Lewiston............ 25 6.66 6.52 2.60 34 
7411 | A. J. Heinz Co., Pittsburg, Pa. 
W. L. Wilson & Co., Portland ............. 30 6.32 6.22 2.04 | ~.28 
7429 | Fred Hewins, East Winthrop. 
CAwaGhurch, Ausustaencsees cocccece ances 25 6.04 5.98 BB -51 
409M Mk ELOVCY, & COs, BANSOLR sci icicle clelice = 25 7.60 7.60 2.29 41 
7391 | G. R. Hunnewell, Danville Junction. 
Aveo renley7 ki. 5On, AMUbDUrM jectecee csc 25 6.52 6.48 1.73 -28 
7440 | W.S. Hunnewell, China | 
Geo. A. Kenniston, Waterville............ 25 7.31 7.28 1.90 33 
7438 | J. A. Jenkins, Winslow. | 
C. E. Matthews, Waterville ............... 25 6.21 6.16 1.82 -36 
7436 | B. F. Jepson, China. 
E. M. Jepson, Waterville. 
A poorly made straight cider vinegar..| 25 3.58 3.54 2.14 -40 
7447 | Alonzo McIntyre, Skowhegan. | 
Geo. Simpson, Skowhegan. 
A poorly made straight cider vinegar..| 25 3.24 3.14 | 3.19} 1.16 
7407 | Morrill & Ross, Portland .................... 25 6.42 6.42 2°53 By | 


* When two names are given, the first is that of the manufacturer. 
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Description and results of analyses of samples of different kinds 
of vinegars collected in Maine in the fall of 1906. 


—— — — a Tinta a 
25 2 S| Seas 
o2 Manufacturer and Dealer.* Be = oa = 
Ss oe Pty aT 2 s 
Ss ° ° Rs) iS) 
a7 San] et ba = 4 
CIDER VINEGARS. cts % % lo 
7419 | Jos. Menard, Biddeford. % % 
A country cider vinegar; a poorly made 
vinegur which Mr. Menard withdrew : 
POMEL Oooo riricialeleetatorieieiceints 20 2.86 2.86 2.60 .35 
7394 | C.N. Penney, AUDUIN............-seeee seen 25 3.98 3.95 2.57 +33 
7408 | J. F. Pillsbury, Lewiston. 
Geos OlShaws Con Portland iiecricccieiclreisisielere 25 6.26 6.10 2.89 38 
7432 | R.C. Plaisted, Gardiner. 
F.N. Noyes, Gardiner... .......scceseseseees 25 |; 5.36 5.36 1.53 -52 
7435 | R.C. Plaisted, Gardiner. 
F. M. Moores, Gardiner..........-.--..+..- 25 4.49 4.48 1.46 43 
7417 | ——Ross, Clark’s Mills. 
Joel Bean & Son, Biddeford. 
A poorly made cider vinegar. ..... ... 25 3.39 3.32 2.47 38 
7433 | A. M. Sawyer, West Gardiner. 
Wm. Wood &Son Gardiner............... 25 7.52 7.52 1.57 43 
7414 | Geo. C. Shaw Co., Portland. 
A country cider vinegar............-.- s6500)| 945) 4.47 4.47 2.43 28 
7396 | John Sturgis, 
APS Conant: CO: eWewlstonre ce) ole cceicis 25 5 86 5.84 2.27 .39 
7425 | J. UO. Sullivan & Sons, Biddeford. 
Manufacturer unknown,—bought in Bos- 
TROIS a SSRC CO Ob CCE DOB ED AC AAC COBAGB EN OCOODoCOeD 25 6.25 6.24 3.14 -42 
7405 | Twitchell-Champlin Co., Portland. 
Scannell & Roche, Lewiston............... 25 5.92 5.78 4.31 45 
7410 | A. G. Tufts, New Gloucester. 
J. W. Deering & Son, Portland...... .... 25 5.06 5.04 1.47 -32 
7449 | John Watson Co, Houlton. 
Chas. H. Wilson, Houlton.................. 25 5.15 5.08 2.24 «23 
7424 | C. A. Weston Co., Portland. 
Murphy Bros., Biddeford...........-..008. 25 4.90 4.80 2.16 -40 
7412 | W. L. Wilson & Co., Portland. 
A country cider vinegar..................- 25 5.39 4.99 3.44 -36 
7445 | Geo. Wing, Skowhegan. 
Geo. S. Webb, Skowhegan................. 25 4.63 4.56 2.58 -40 
(ESE OMENS Syd < C4 Oho es |e 1¥X0) Pogo odaacowoobaaouDdG 25 5.20 5.20 2.32 -33 
MALT VINEGARS. 
7392 | H. J. Heinz Co., Pittsburg, Pa. 
Olfene & Holmes, Auburn................ 25 5.84 5.68 1.60 -17 
7409 | H. J. Heinz Co., Pittsburg, Pa. 
Geo. C. Shaw Co., Portland....... Bees $50|) 60 Hotltl 7.32 2.28 25 


* When two names are given, the first is that of the manufacturer. 
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Description and results of analyses of samples of different kinds 


of vinegars collected in Maine in the fall of 1906. 


Station 
number 


‘7454 


Manufacturer and dealer.* 


MALT VINEGAR. 
H. J. Heinz Co., Pittsburg, Pa. 
J. H. Snow Co, Bangor...............000.- 


DISTILLED VINEGARS NOT COLORED. 


Anderson & Kdwards, Smithville, N. Y. 
Geo. Simpson, Skowhegan... .....-....+- 


Josiah Bowker, Lewiston. 
Manufacturer not known............ AGOOOC 


Jos. Carrier, Biddeford. 
Manufacturer not known....:.... ......:. 


E. E. Clifford & Co., Portland. 
John WaCroiuxWewasponmeenccn ssc. 


EK. E. Clifford & Co., Portland. 
Biddetord Grocery Co., Biddeford........ 


C. H. Cloutier & Co., Lewiston. 
Manufacturer nol known..............00-% 


Haskell, Adams Co., Boston. 
Merrill BOSS PAULUS tasteeeeree tr ascrceerree 


H.J. Heinz Co., Pittsburg, Pa. 
Go Wie JPgiaUaery, NUD go ous bos00ndoneo odes 


H. J. Heinz Co., Pittsburg, Pa. 
Jos, Menard, Biddeford...............-.-- 


H. J. Heinz Co., Pittsburg, Pa. 
Hrecun walle Com BAneolerenceeconceccee 


WJ. Heinz Co, Pittsburg, Pa.......+. ..-- 
RaW EH OVieyi cc COs ban pOLeeeeebeeeccente 


E. Locke, Augusta. 
AML AC CUMS LTO Gy OWI cpaleatarcratslelstevererevatele 


S. C. Messier, Biddeford. 
Manufacturer not known................:. 


Murphy Bros., Biddeford. 
Manufacturer not known................-- 


Neally & Miller, Lewiston. 
Manufacturer not Known................-- 


Alex Quirion, Waterville. 
Manufacturer not Known..........-....00. 


John Watson Co., Houlton. 
Chas. H. Wilson, Houlton... ccc ccccccss 


Cost per 
gallon 


Q 
= 
2 


oo 
i=) 


25 


1 


Total acids.j 


-O4 


\ olatile 


acids. 


in) 


“1 


Total solids. 


% 


*When two names are given, the first is that of the manufacturer. 
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MAINE AGRICULTURAL EXPERIMENT STATION. 1906. 


Description and results of analyses of samples of different kinds 
of vinegars collected in Maine in the fall of 1900. 


a a 
ae 3.| & | Some 
33 Manufacturer and dealer. ac ie 22 A 4 
S55 Saemiecs |) o| 2 
Be S& a8 | Fa & | < 
DISTILLED VINEGARS, COLORED. cts % % % % 
7397 | Josiah Bowker, Lewiston. 
Manufacturer not KNOWN..........eeeeeeee 20 3.7] 3.70 55 35 
7403 | E. E. Clifford & Co., Portland. 
Neally & Miller, Lewiston........ ........ 20 4.01 8.98 -26 07 
7413 | E. E. Clifford & Co., Portland. 
MOsteri Cor, wEOnel ames cle clelctatetoriteveleterets 25 4.21 4.20 18 02 
7431 | E. E. Clifford & Co., Portland............... 
Pomerleau & Haerd Co., Augusta......... 20 : 4.24 4.18 -22 05 
7400 | C. H. Cloutier & Co., Lewiston. 
Manufacturer not kKnown.................. 25 5.66 5.66 -30 06. 
7450 | A. H. Fogg Co., Houlton. 
He Aves Guilin siG Oss sELOUTOMereleretersielevelereioveietels 25 4.97 4.96 26 08 
7444 | Fuller-Holway Co., Augusta. 
O. G,. Pelletier, Waterville................-. 25 5.02 5.02 .29 07 
7439 | H. C. Haskell, Waterville. 
Manutactunern'0 tikavOiwialeerciieiiseieleletscleiceret 25m |moL © 5.16 .60 227 
7453 | A. W. Joy, Bangor 
Manufacturer not Known................+: 25 4.20 4.20 53 14 
7404 | Merrill & Crowell, Lewiston. 
Manufacturer not Known.............000: — 4.12 4.12 -20 02 
7443 | N. J. Morin, Waterville. 
Manufacturer not Known... ........seeee: 25 5.56 5.56 -42 15 
7442 | Alex Quirion, Watervillet................. ol} 2x0) 1.42 1.20 94 27 
7389 | J. P. Vickery & Co., East Auburn. 
JEAWie ee ables pAb Urn merrerctiiecicereiecicen 25 5.46 5.40 13 03 
7451 | John Watson Co., Houlton. 
McGary Brothers, Houlton................ 25 4.88 4.88 .28 -01 


*When two names are given, the first is that of the manufacturer. 


+ There was only a small amount of this vinegar; it was in a barrel labeled 
from Haskell & Adams Co., Boston. Apparently Mr. Quirion bought a syrup vin 
egar and after it was largely sold out, added hard cider to it. The goods were 
withdrawn from sale. 


NEWSPAPER BULLETINS AND ‘CIRCULARS 
PUBLISHED IN 1906. 


Cuas. D. Woops. 


Whenever there is a matter of importance which we wish to 
bring promptly to the attention of the people of the State, we 
make as clear and concise a statement as possible in the style 
and type of a newspaper column and mail it as a “Special News- 
paper Bulletin” to all the press on the Station exchange mail- 
ing list. These newspaper bulletins are quite generally printed 
by the papers, and the Station is under obligations to the press 
for this opportunity of specially and promptly being put in touch 
with the people. 

The Station also prepares circulars of information which are 
used in sending to correspondents. During the year the Sta- 
tion has issued several newspaper bulletins on miscellaneous 
subjects, and has issued quite a number of circulars relative to 
insects. The subject matter of such of the newspaper bulletins 
and circulars as has not appeared in the regular bulletins of the 
Stations is here printed as a matter of permanent record. 


BOLAD OS CAB: 


Potato scab is more or less prevalent all over Maine. Because 
in some years it is more troublesome than in others, and because 
the disease itself is so little understood by practical growers, 
there is danger of its not being regarded with the importance 
that it deserves. For these reasons the Maine Agricultural 
Experiment Station has prepared the following statements: 

The common idea that potato scab is produced by chip dirt, ~ 
ashes or something of that kind is erroneous. It is a fungus 
disease and grows from spores, the same as any other fungus. 
Certain conditions favor its growth and such favorable con- 
ditions may be furnished by chip dirt, lime, ashes, etc. When 
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once introduced into land, no practical way has thus far been 
found of removing it. How long it will remain in the soil is 
unknown. It certainly may continue for many years even when 
no potatoes are grown upon the field. 

There are many ways in which it is possible for soil to 
become affected. The germs may be introduced into the 
manure pile by feeding scabby potatoes to stock, or by putting 
them directly into the compost heap. The fungus may then 
propagate itself in the manure and if this is applied to the 
land, the disease may be widely disseminated. Alkaline soil 
favors the growth of the fungus and on this account neither 
ashes nor lime should ordinarily be used in connection with 
potato growing. As farm manures are slightly alkaline, they 
are best not used on potato land. The plowing under of a 
green crop tends by its fermentation to make the soil slightly 
acid. This condition is unfavorable to the growth of the 
fungus. There is a more or less common belief that salt is 
something of a preventive of potato scab, but exact experiments 
have failed to demonstrate this. 

Probably the most common way in which scab fungus is 
disseminated is by the use of infected seed. It is therefore of 
the utmost importance to use clean seed. Where it is imprac- 
ticable to procure clean seed, or in case of doubt, it should be 
treated with a fungicide. While such treatment will help 
scabby seed, it may not act as an entire preventive. It is there- 
fore best not to use seed that is much affected. 

Formaldehyde gas either in solution or in the dry gaseous 
state can be effectively used to clean suspected seed. Formal- 
dehyde (formalin) is sold in a solution of about 4o per cent. 
strength and can be obtained at any drug store. A few bushels 
of seed are most conveniently treated as follows: Make up a 
solution of formalin of the desired bulk, using 16 ounces of 
formalin (40 per cent. solution of formaldehyde gas) to each 
30 gallons of water. Soak the seed two hours in this solution 
and then spread out the tubers to dry. After drying, the pota- 
toes should be cut and planted in the usual way, but care should 
be taken not to allow them to touch any box, bag or bin where 
scabby potatoes have been kept. 

The Vermont Experiment Station is studying the treatment 
of potatoes by formaldehyde gas, and while they have not 


Fig 24. June Beetle Fig.25. White grub, larva of June Beetle 


Vig. 26. Pelecinus polyturator parasite of white grub 


Fig. 27. Red-humped caterpillar 
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reached perfectly definite conclusions, they recommend the fol- 
lowing treatment for potatoes in bins. 

The bin or room where the potatoes are stored should be 
closed as tightly as possible. Ten ounces of formalin should 
be used for every 1,000 cubic feet of room, and the potatoes 
should be left exposed to this gas for 24 hours. ‘The gas is 
generated by the action of formalin upon potassium perman- 
ganate. For this purpose 3 parts by weight of potassium per- 
manganate are mixed with 8 parts of formalin in an earthen 
jar. The jar should have a capacity of about a gallon for each 
pint (16 ounces) formalin. The required amount of perman- 
ganate should be placed in the bottom of the jar, and the needed 
amount of formalin poured over it. The operator should leave 
the room at once, taking care to close the door as tightly as 
possible. The retail cost of the chemicals to produce gas for 
1,000 cubic feet will be about $1.50. 

For handlers of seed who wish to insure freedom from scab 
and for large growers of potatoes, this gaseous method is more 
convenient than the wet method, and experiments at the Ver- 
mont Station show it to be effective. 


Willits, (GIRWNsS) 2UNIDY JUIN Bia oa Ia Se 


The large brown June beetle commonly buzzing and bump- 
ing about lights at night, and the larva of this beetle (the 
white grub) so frequently turned up from the soil by the plow 
are both too well known to need description. The accom- 
panying figures 24 and 25 illustrate both stages of this insect. 

THE JUNE BEETLE. In the spring the fully developed beetles 
emerge from the ground where they have passed their larval 
stage. During the day they remain quiet but at night they 
congregate upon willow, cherry, plum and other trees to devour 
the leaves. These beetles deposit their eggs usually in grass 
lands. 


*Seven or more closely reJated species, formerly classed as Lachnosterna fusca, 
are now called the fusca group. These with many other species are confused 
under the name of June beetle, May beetle, or Dorbug. and the larve of them all 
are sufficiently alike to permit them to be clussed as one for economical treat- 
ment. : 
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Tue Wuite Grup. From the eggs develop the white grubs 
which spent about 3 years feeding upon the roots of grass 
and other plants before they attain their full size. When 
grown they experience a period of rest in the pupal stage while 
the transformation to the adult beetle takes place. 

Although grass roots are the native food of white grubs, a 

great variety of plants of agricultural value are liable to attack 
by them,—small grains, Indian corn, potatoes, and beets, to 
nention a few. Strawberries are especially susceptible and 
whole beds of these are sometimes destroyed if the plants are 
set in newly broken or poorly cultivated soil. Young corn 
meets the same fate if the grubs are thick in the soil. In 
meadow lands the grubs are often numerous enough to kill 
the grass over large spaces so that the loose sod can be rolled 
back like a carpet. It is in places like this that skunks wax 
fat and sleek, for they tear back the dead sod and eat great 
numbers of grubs with evident delight. 

NaturAL Enemies. The white grubs are native insects and 
are not without natural enemies. Besides skunks which have 
just been mentioned, moles and ground squirrels eat them. 
Toads and frogs are fond of the beetles and probably insec- 
tivorous snakes deserve to be listed here. Great numbers of 
birds feed upon either the grubs or the beetles,—among them 
might be mentioned the robin, catbird, meadow lark, wood- 
pecker, blackbird, crow, owls and hawks. 

Fungus parasitism is not uncommon with these beetles and 
a few insect parasites, dipterous and hymenopterous, have been 
bred from the white grubs. One of these, the curious Pelecinus 
polyturator, recorded as parasitic upon the white grub by Dr. 
S. A. Forbes, State Entomologist of Illinois, is given in the 
accompanying illustration. This queer shaped parasite (Fig. 
26) with slender crooked abdomen is common in Maine. 

REMEDIES. As these insects pass most of their lives under 
ground. it is difficult to reach them with insecticides. Bisul- 
phide of carbon, kerosene emulsion and poisoned baits have 
sometimes been used successfully over small plots but both 
the cost and the labor involved prohibit the use of the emulsion 
and bisulphide of carbon over large areas. . 

Fall plowing, thorough cultivation, and rotation of crops 
are practical measures. In general any management which 
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strengthens the plant will lessen losses from insect injury. 
A rich soil well cultivated may grow crops in spite of an infes- 
tation which would be fatal on poorly managed land. Mineral 
fertilizers such as nitrate of soda, are distasteful to many insects 
and have some value in this respect as well as in furnishing 
food for the plants. 

Where chickens or turkeys can run through freshly culti- 
vated soil infested by grubs, they prove efficient aids. Swine 
are fond of the grubs and where they are pastured on infested 
land, they doubtless do more than any other means toward 
freeing the soil of the pests. 

It sometimes happens that the adult beetles are locally so 
numerous that it is possible and practical to kill them by spray- 
ing the trees where they congregate at night, with arsenical 
sprays. Sometimes, too, they can be jarred from the trees in 
great numbers and crushed or otherwise disposed of. The 
jarring is said to be especially effective from 2 to 5 o'clock 
in the morning when they seem to cling less tightly to the. 
leaves. 

Complaints concerning these white grubs have often been 
sent to this Station during the past 15 years. A report from 
Bridgton, Me., Sept. 18, 1893, reads in part: “There are many 
acres of grass land in this town where a good crop of timothy 
was cut the present season which now show hardly a green 
blade of grass. These worms (white grubs) are found just 
below the surface, where they feed upon the roots of timothy.” 

From Harrison, Me., June 5, 1906, a correspondent writes: 
“I broke up two acres for sweet corn where the grubs have 
eaten the grass so it plows like old ground.” 

These complaints, 13 years apart, are from neighboring towns 
and yet the correspondent from Harrison says: “I was never 
troubled with them before.” 

The grubs become mature in three years and the beetles are 
not so likely to deposit eggs in places where the infestation has 
destroyed much of the vegetation as in fresher and more inviting 
fields. 

In conclusion it may be said that though locally and tem- 
porarily the white grub is sometimes exceedingly troublesome, 
there are no indications that in this State they are likely to 
increase indefinitely or cause excessive damage to any one 
field for many consecutive years. 
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RED-HUMPED CATERPILLAR. CDEMASIA 
CONCINNA. 


During August, September and October, the red-humped 
caterpillar is one of the most troublesome orchard caterpillars 
in the State. During 1905 more than 80 lots of these cater- 
pillars were sent to the Maine Experiment Station for identi- 
fication. Many correspondents reported that entire orchards 
of young trees were stripped of their foliage, except for the 
mid ribs of the leaves, before the presence of the pest had 
been discovered. 

Life History and Description. The mature insect is an incon- 
spicuous brown moth with wing expanse of slightly more than 
one inch. The female deposits eggs on the under side of a 
‘leaf in a cluster, usually during July. The young caterpillars, 
which soon hatch from these eggs, feed upon the tender tissues 
of the under side of the leaf, not attacking at first the upper 
surface. When they become larger they devour the whole leaf 
except the mid rib. They move in flocks, an entire brood 
feeding together and remaining in a cluster when resting. In 
the caterpillar or larval stage (Fig. 27) this insect is readily 
recognized. The body of the caterpillar is marked with fine 
longitudinal stripes of black, white and yellow, and short blacx 
spines occur in rows. The head is bright red and the first - 
segment of the abdomen, which is conspicuously humped, is of 
the same color. The caterpillar in the early stages is not so 
distinctively marked, however, as the body of the young cater- 
pillar is a dull amber and the head black, the striped markings 
and the red head not appearing until a later molt. The cater- 
pillars reach their full growth (about 11% inches) from August 
to late October. When full grown, they descend to the ground 
and hide under leaves or other rubbish and make a glassy 
transparent cocoon, within which they pass their pupal period. 
They remain in the cocoon all winter and emerge the following 
season as mature moths. 

Remedies. The red-humped caterpillars are not especially 
difficult to combat if a watch is kept for the colonies while they 
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are young. As they are gregarious, it is a simple matter to 
clip off the small twig containing the whole brood of little cater- 
pillars. When they are larger they can often be dislodged by 
jarring the branch and destroyed on the ground. Arsenical 
sprays will kill them, but the presence of fruit makes this 
remedy undesirable for bearing trees late in the season. 


THE YELLOW-EDGE OR MOURNING-CLOAK 
IDIOAMMA aL NG. 


From Caribou to Kittery the elms in the State are visited 
by a species of spiny caterpillar which is often present to such 
an extent as to become a public nuisance. 

DESCRIPTION AND Hapits. The adult insect (Fig. 30) is a 
large butterfly with wings of a rich purplish brown bordered 
on the upper side by a broad margin of buff. A submarginal 
band of black is decorated with a row of blue spots. On the 
under side the wings have a rough brown appearance which 
renders the butterfly almost impossible of detection when it 
alights upon the bark ofa tree, its favorite resting place. This 
butterfly thus affords an excellent example of protective color- 
ation. It is called in America the “yellow-edge”’ butterfly, or 
almost as commonly by its English name of “mourning-cloak.”’ 

Unlike many butterflies, the yellow-edge hibernates over 
winter in the adult stage and we see this species early in the 
spring or even in thaw spells during the winter flying about 
wooded places, or sipping moisture from wet moss and shallow 
pools. As soon as the leaves start in the spring, the butterfly 
deposits eggs for the first brood of caterpillars. There are two 
broods a season and the larve or caterpillars are found in 
Maine from June to late September. They occur most fre- 
quently in this State upon the elm, but they also feed upon 
willow, poplar, and occasionally, though not often, upon apple 
trees. 

The caterpillars (Fig. 28) are formidable looking creatures 
covered with stiff, sharp spines, the larger of which are 
branched. The general color is black, flecked with small white 
dots. The black line which runs along the back is interrupted 
by eight spots of brick red. 
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The caterpillars are gregarious and feeding as. they do, the 
whole brood on a branch together, they strip off the leaves 
thoroughly as they go. Unlike many caterpillars, they do not 
eat their molted skins and these are frequently seen clinging 
to a naked branch long after the caterpillars themselves have 
disappeared. 

When full grown, the caterpillars usually migrate from the 
tree on which they fed to some neighboring shelter. They 
suspend themselves from the eaves of buildings, edges of clap- 
boards, fence-rails or similar places and there molt for the last 
time the spiny skin. 

The insect now appears in the form of a peculiar ash gray 
o1 brownish chrysalis which is sure to excite curiosity the first 
time it is met with. The shape is much more easily represented 
by a figure than by a description. When disturbed the chrysalis 
wriggles violently. Fig. 29. 

In about two weeks (usually less with this species), the skin 
of the chrysalis cracks open and the adult butterfly emerges. 
The butterflies of the first brood deposit eggs for the next 
generation at once, but those of the fall brood hibernate in the 
adult stage and deposit eggs in the spring. 

NATURAL ENEmIES. A disease sometimes attacks this insect 
in the larval stage and a whole brood of limp caterpillars will 
be found hanging dead to the branch where they had been 
feeding. A Tachina fly is commonly parasitic upon the cater- 
pillar, the full Srown maggots dropping from the caterpillars to 
the ground to pupate, about the time the caterpillars are 
suspending themselves in preparation for the chrysalis stage. 
Caterpillars thus attacked, however, die before the chrysalis 
is formed. A minute hymenopterous parasite deposits eggs in 
the chrysalis, as many as 89 developing in a single chrysalis. 

RemeEpIES. In localities where this insect is troublesome, 
it is well to be on the watch for the caterpillars and remove 
them while they are yet young. As they are gregarious, the 
whole brood can be removed easily by clipping the branch on 
which they are found. Removing the caterpillars by hand is 
the only remedy needed for small trees and will be sufficient 
for larger trees in towns supplied with apparatus for removing 
the winter nests of the brown-tail moths. Where a treatment 
by poison is desired, arsenical sprays should be thoroughly 
applied. 


Fig.31. Elm leaf curl caused by plant lice. Schizoneura americana 
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ELM - LEAF-CURL. 


A common and widespread enemy to the elm is the plant 
louse, Schizoneura americana, that causes the leaves to curl and 
present an unsightly appearance. Fig. 31. 

The deformed leaf serves as a protection to large colonies 
of the plant lice, small insects covered with white powder; and 
contains, besides, the molted skins of the insects and a consid- 
erable amount of liquid. The liquid, which is excreted by the 
plant lice, is called honey dew because it is sweet, and is much 
sought after by ants who prize it highly as food. 

The eggs of this insect live over winter in the crevices of 
the bark. As soon as the young plant louse hatches in the 
spring, it crawls out to a tender leaf and settles upon the under 
side. Here it inserts its beak and sucks the sap for food and 
the punctured and irritated leaf swells and curls. The indi- 
viduals of this first generation or stem-mothers are compara- 
tively large and plump plant lice that never acquire wings. 
They give rise to innumerable progeny that drain the leat 
of sap. 

The leaves become in consquence badly curled and often 
those near the tip of the twigs are abnormally clustered into 
a sickly looking mass or rosette. About the time the leaves 
become yellowish and unsightly enough to attract attention, 
a generation of the plant lice is developed which acquire wings 
and fly from the curled leaves for fresh quarters. 

NATURAL Enemies. Lady beetles, both in the larval and 
adult stage, feed greedily upon plant lice and often clear a 
whole tree of these pests. Striped black and yellowish syrphus 
flies are commonly seen hovering near to deposit eggs and the 
maggots which hatch from these are exceedingly rapacious, 
devouring plant louse after plant louse in quick succession. 
Predaceous bugs, (Camptobrochis grandis and others) are also 
frequently found feeding upon this species of plant louse. 

Besides these predaceous insects, minute internal parasites 
develop in the bodies of the plant lice, thus destroying great 
numbers of them. 
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The ants which attend colonies of plant lice so industriously 
do not injure them in any way, but are there merely to gather 
the honey dew. 

Remepies. Where shade elms are thus affected year after 
year, watch may be kept for the first signs of deformed leaves 
early in the season. If these are removed and burned the 
later numerous generations will not have a chance to develop. 
As the stem-mothers usually choose a terminal twig on which 
to start a colony, it is not a difficult matter to keep a young tree 
comparatively free from leaf-curl. Before the leaves become 
much curled, kerosene emuision is an efficient remedy for 
frequent sprayings early in the season. 

As a rule the trouble involved makes either of these meas- 
ures impracticable when applied to very large trees. There 
is then nothing to be done except to endure the leaf-curl and 
leave the plant lice to their natural enemies, who find in the 
task of extermination both enjoyment and a means of suste- 
nance. 

The species of plant louse found in elm leaf-curl does not 
attack other trees and thus need not be feared as a general pest. 

Many other species of plant lice, however, have similar 
habits, as the ordinary plum aphis, or the snowball aphis, both 
common in this State. Where any valuable trees and shrubs 
are attacked year after year by leaf-curling plant lice, the clip- 
ping and destruction of the first deformed leaves and early 
spraying with kerosene emulsion are usually the only available 
remedies and are often perfectly practical. 


Fig. 32and Fig.33. Yellow-necked caterpillar and pupa 


Fig. 34. Datana ministra, adult of yellow-necked caterpillar 
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Fig.35. Cecropia caterpillar 
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YELLOW-NECKED CATERPILLAR. Datana ministra. 


During the late summer the yellow-necked caterpillar is a 
common orchard pest in Maine. 

Lire History AnD Description. The moth is tannish brown 
in color with head and the part of the thorax nearest the head 
a rich chestnut brown. Several dark brown lines cross the 
fore wings transversely. ‘The hind wings are pale buff. The 
female moth deposits about 100 eggs in a cluster on a leaf. 

The caterpillars which hatch from these eggs, attain their 
full growth in five or six weeks. They are then about two 
inches long. The head is black and the segment just back of 
the head is orange colored, a character which gives rise to the 
popular name “yellow-neck.” The body is striped longitu- 
dinally with alternate yellow and black lines. Soft white hairs 
occur over the whole body but are too thin to be especially 
noticeable. Like the red-humped caterpillar, these caterpillars 
are clustered together both while feeding and when at rest. 
The caterpillars when at rest assume a characteristic and pecu- 
liar position on the branch with both extremities of the body 
raised. When alarmed they jerk their heads and tails in an 
irritated manner. 

The full grown caterpillars bury themselves in the earth a 
few inches below the surface, where they transform into brown 
pupe, unprotected by any cocoon. They remain in the earth 
all winter and emerge about the middle of the next summer, 
when they are transformed to the moth, or mature insect. 
Moth, larva, and pupa are figured in the accompanying illus- 
trations, Figs. 32, 33, and 34. 

Remepies. As in the case of the red-humped caterpillar, 
gathering the caterpillars by hand is the simplest remedy and 
perhaps the only one which it is necessary to recommend. 
The caterpillars are gregarious and the whole brood is easily 
removed from the tree and destroyed. Arsenical sprays will 
kill them, and may sometimes be a convenient means of com- 
bating them. 
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THE CECROPIA MOTH. 


The large gray or brown cocoon of the Cecropia moth is 
frequently found attached to the twigs of trees. Fig. 36. 

These are spun late in August or September by a green 
caterpillar about four inches long. The body of the caterpillar 
is ornate with colored bead-like tubercles, the two pairs nearest 
the head being red with black spines, and the other dorsal 
tubercles smaller and yellow. Along the sides of the body the 
tubercles are bluish. Fig. 35. 

After the cocoon is spun the caterpillar changes to the pupa, 
a dark brown object which may be found by opening one ot 
the cocoons during the winter. Fig. 37. 

In the spring the insect breaks open the brown pupal skin 
and emerges from the cocoon as the adult insect, the largest 
moth in the State and one of the most beautiful. Its expanded 
wings measure about five and one-half inches. In color the 
wings are brownish with a border of gray and submarginal 
lines of white and red. The form of the markings is better 
represented by the accompanying illustration (Fig. 38) than 
by a description. 

The caterpillar is well attended by insect parasites and is 
devoured by birds. In this State it has not occurred to a 
troublesome extent and need not be feared as a pest, although 
it feeds on apple and various forest trees. No remedies usually 
seem necessary. If the caterpillars are found upon a small 
tree which they are likely to injure, hand picking will prove 
effectual. 

Those who find the Cecropia cocoons during the winter are 
often interested to save them in a warm room for the sake of 
observing the beautiful moth which emerges. 


Fig. 36. Cecropia cocoon 


Fig. 37. Cecropia pupa removed from cocoon 


Fig. 38. Cecropia moth 
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DENT VATE RETEMAK: 


Encircling the twig of apple, plum, and wild cherry trees is 
frequently found a glistening brown mass about three-fourths 
of an inch in length. Fig. 39. 

From such an egg cluster hatch in the spring from 200 to 300 
caterpillars, which live in a colony and construct a whitish tent- 
like web in the angle of two convenient branches. It is in the 
habit of the tent caterpillars to pass their time when not feeding, 
particularly at night and during cold or stormy weather, within 
the tent which they enlarge as their own rapid increase in size 
calls for more room. During the warm sunny hours of the day 
they leave their protection and feed voraciously, defoliating the 
branches in the vicinity of the tents. One colony is enough to 
denude a young tree or several large branches of an old tree. 

The tent which is at first a delicate filmy silken web becomes 
by the time the caterpillars are full grown a structure two feet 
or more in length, unsightly with the accumulation of molted 
skins and other rubbish. Fig. 4o. 

The full grown caterpillar is nearly two inches long. It is 
slender, dark, and velvety with numerous soft golden brown 
hairs upon the body. A white stripe marks the middle of the 
back, while the sides are streaked irregularly with white or 
yellow. Along each side of the dorsal white line is a row of 
transverse pale blue spots. 

After feeding for four or five weeks the caterpillars leave 
the tree in. search of a sheltered place for their cocoons, a 
crevice in the bark, the eaves of buildings, or rubbish piles, 
proving attractive for this purpose. The cocoon is an eloa- 
gated oval with the outer silk delicate and loosely woven and 
the inner part firmer and close. The inner cell is painted on 
the inside with a thick yellow liquid which soaks through the 
cocoon and soon dries to a yellow powder. Fig. 41. 

The insect remains in the cocoon from two to three weeks, 
when it emerges as a brown moth expanding about one and 
one-half inches. The fore wings are crossed obliquely by 
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two pale lines. The general color of the moth varies from 
buff to reddish brown in different individuals. Fig. 42. 

Natural Enemies. ‘The tent caterpillar is supplied with nat- 
ural enemies among the birds and parasitic insects. It is sus- 
ceptible also to attack by bacterial and fungus disease. 

Remedies. This insect is so easy to combat that its pres- 
ence to any great extent in an orchard is due largely to negli- 
gence. During the bright days of winter and spring the egg 
masses are readily detected on young twigs as their varnished 
surfaces glisten in the sun. These should be removed and 
burned. 

Since the caterpillars congregate in their tents at night and 
are not early risers, they can be destroyed, the whole colony 
at once, by soaking the tent with kerosene emulsion, or soap 
or washing powder suds. This may be applied by a swab 
attached to a pole. Any time when the whole family is “at 
home” is suitable for this remedy, as the early morning, eve- 
ning, or a cold or cloudy day. 

Arsenical sprays will kill the caterpillars and may be applied 
to the branches near the tents. Trees sprayed early in the 
spring for the bud moth and other early caterpillars will be 
sufficiently protected against the tent caterpillar also. 


DUSSOCK MOMS: 


Among the most constantly appearing orchard pests in the 
State are the white-marked tussock moth and the antique 
tussock moth, Notolophus leucostigma and Notolophus antiqua. 

Description and Habits. The conspicuous white egg masses 
of these moths are deposited late in the summer or in the fall 
upon the cocoons from which the female moths emerge. As 
the hairy cocoons are commonly attached to the rough bark, 
or twigs of the trees the caterpillars infest, the egg-masses 
are readily found at any time after the leaves have fallen. The 
eggs which the white-marked tussock deposits are covered with 
a white frothy substance which becomes brittle upon exposure 
to the air. Fig. 43. The antique tussock does not protect its 


eggs in this manner but leaves them uncovered upon the cocoon. 
Fig. 46. 


in 


Fig. 39. Egg-mass of tent caterpillar 


Fig. 40. Tent of tent caterpillar 
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Fig. 41 and Fig. 42. Cocoon and moth of tent caterpillar 
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The caterpillars which emerge from these eggs in the spring 
are most grotesque in appearance. The caterpillar of the 
white-marked tussock moth when full grown has a shiny coral 
red head beyond which extend two stiff pencils of black hairs 
directed forward like horns. A single pencil of similar con- 
struction supplies the other end of the body with a tail. Upon 
the middle of the back, starting a little behind the head, is a 
row of four regular tufts of soft whitish hairs which resemble 
small paint brushes neatly trimmed off at the tip. In a line 
with these but nearer the tail occur two little bright red tuber- 
cles. The full grown antique tussock caterpillar resembles 
closely the species just described. Its head, however, is jet 
black and it has an additional pair of black pencils, similar 
to though shorter than the horns, projecting from the sides 
of the body, which is lacking in the caterpillar of the white- 
marked tussock. These fantastic little creatures in masquerade 
attire hold a summer festival upon orchard and shade trees, 
which often proves to be a serious matter to the owners of the 
trees. 

After feeding for four or five weeks the caterpillar becomes 
full grown and spins a rough cocoon of silk with which it 
mixes the hairs that have decorated its body. These cocoons 
are usually formed upon the bark or in the angles of twigs. 
Often a leaf is attached to the mass. 

In about two weeks the adult insects emerge from the 
cocoons. Figs. 44 and 45. The males are winged, the white- 
marked tussock having gray wings which expand nearly one 
and one-half inches and the antique tussock having smaller 
brown wings. The female moths of these two species are not 
readily distinguishable. They never acquire wings and their 
distended bodies are practically little more than animated sacs 
of eggs. The females being unable to fly and their bodies 
being too heavy for their slender legs to drag about, cling to 
the cocoons from which they emerge and soon after mating 
deposit about 300 eggs in a mass upon the cocoon. This done 
they drop to the ground and die without feeding in the adult 
stage at all. 

Natural Enemies. There are several species of parasites, a 
Tachina fly and an Ichneumon known as Pimpla inquisitor 
prominent among them in this State, which sometimes occur 
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in such numbers as to murder whole colonies of tussocks in 
their cocoons. These parasites are however in their turn well 
attended by parasites so that their aid cannot always be 
depended upon. 

Remedial Measures. A glance over the life history of the 
tussock moths gives at once a simple and practical means of 
combating them. The white egg masses deposited on the 
cocoons remain on the trees all winter. These are readily 
seen and can be removed and burned. Cocoons of the tussock 
not covered with eggs should not be disturbed as they are 
either the empty cocoons of males or cocoons containing para- 
sites. If the cocoons are empty they can do no harm and if 
they contain parasites, these insect enemies of the tussock 
should be allowed to develop. 

Although the tussocks are two-brooded, this treatment is 
sufficient, for if the eggs of the winter generation are faith- 
fully removed there will be no parents for the second or sum- 
mer brood. The fact that the females cannot fly makes this 
pest easily controlled locally, for the orchardist need not 
especially fear his neighbor’s infested trees. 

The caterpillars are susceptible to arsenical sprays and this 
means of combatting them is sometimes necessary where the 
winter collecting has been neglected or when the tussocks 
appear in destructive numbers upon shade trees. 
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Fig. 43. Froth covered egg-mass of white marked tussock moth on bark 


Winged male and wingless female 


Hig. 46. Egg cluster and caterpillar of antique tussock moth 
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METEOROLOGICAL OBSERVATIONS. 


Lat. 44° 54’ 2” N. Lon. 68° 40’ 11” W. Elevation 150 feet. 


The instruments used at this Station are the same as those 
used in preceding years, and include: Wet and dry bulb ther- 
mometers ; maximum and minimum thermometers ; rain-gauge ; 
self-recording anemometer, vane, and barometer. The observa- 
tions at Orono now form an almost unbroken record of thirty- 
eight years. 

In its meteorological aspects every year presents marked 
characteristics, and the year 1906 was no exception to this 
rule. The mean temperature for January was the highest ever 
recorded at this Station for this month, being nearly Io degrees 
above the average for the past 38 years. The succeeding 
month was also warm, though less noticeably so. March, on 
the other hand, proved the coldest March since that of 1885, 
and with but three exceptions the coldest ever observed at this 
Station. The growing season, from June to September inclu- 
sive, was warm, and the killing frosts long delayed. These 
conditions were especially fortunate, since the heavy rains of 
May greatly delayed planting operations. The summer months 
were dry and the precipitation for the year was nearly five 
inches below the average. 
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REPORT OF THE TREASURER 


Maine Agricultural Experiment Station in account with the United 
States appropriation, 1905-6, Hatch Fund: 


Dr. 
To receipts from the Treasurer of the United State as per 
appropriation for the fiscal year ending June 30, 1906, as 


per act of Congress approved March 2, 1887............... $15,000 00 
Cr. 
By salaries: 
(a) Director and administration officers...... $3,948 28 
(ib) sSclentificrstatienmeace cere niece 3,087 58 
(@) “Assistants: to) scientific statf.-..525..--...2 475 54 
(d) Special and temporary services........... 193 40 
coi = ee eR os et a ER ATI $7,704 80 
Labor: 
(a) Menthlyxemployecse sce saceebcie areca: $931 42 
@) ie Datlyaemployeesenseoeeeeo Lore eee 554 13 
Gd) Area nisin Naat sci lacsea tnt ween vale Genie eis vele 75 92 
Ml BCG yEeTI ls. A chdict aes AM ERR Roe at ain SiG GO EIS CoA EERE Ec! olo c 1,561 47 
JEXBUD) byeeh slopaieneepee isin ites NG Ut nr ae MRI ty ametn Gaia hd oo 242 67 
Bostage\ and stationenyeri ce eeien cronies cine oreo 337 77 
Breightvand vexpresSiun crn acti sie no oie oiveniette eat eee cee 236 64 
Heap vlioht water mands pOWer eeu tmeec eer ce crecer tere 592 56 
Chemicalisuppltesi arn aseeee dan etait Gon OE Eaten 135 70 
Seeds, plants and sundry supplies: 
(a) on -Noriculttinall gcse. nes Wonca cemiecietee $16 49 
(D) eeHorticultural es ccr eee reer eee eae: 72 32 
(d) ss Entomologicalle emcees creer eee II 40 
Ge) A eMiscellane aus wes orice reiterate orale 160 19 
(is gBhotograplhiy siayscce tes Soc teeiserneie avers aera 80 31 
NO tall Sete easton weston Sees) RE eR Oe Oe Rae Ot errr 340 71 
Be rtili zens is:c 5 oe ete serene cae SL cr IEE hore ete 142 85 
Peedimg; Stifis eye Sveti te anes ose oie ctemeteirates sce ete evade PRAMS Te Paesmoostene 1,298 85 


JBN by gh a mene aid aE Sida cob C ume acs Soe ss boa Con cane ae eeu 744 73 
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EAMG MIGeMATICIMLIOCELIGe Si rye scieieisie shee alsieie alerensielele aiere OH OMT DC 
SCLEMEMT CHAP PATA TL Siws ates wicweis aisicrtyelate GazrelsteVelem oferels: siete: slepeveeverater © 
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Maine Agricultural Experiment Station in account with the United 


States appropriation, 1905-6, Adams Fund: 


Dr. 
To receipts from the Treasurer of the United States as per 
appropriation for the fiscal year ending June 30, 1906, as per 


act of Congress approved March 16, 1906...............-- 
Cr. 
By salaries: 
(CD)!  SCRNGHHE AEN oan Subst o hoes os tooo Had dbe 1,412 50 
(OMe Assistants touscientinc Statin. . sce eesiac 212 50 
GLENS os rect at Eta 5 Sob RG URES LA A ie Art 
Labor: 
Ce Mionthivaemployeesi 1) meric one $148 97 
(Cb) eDaily weimiployeesix. <cvivanaysan ossciscaeree seers 166 I5 
(al). MINS Rela Ree Sees ors Oat yea esto PPR gap aL 5 30 
IUGR eee ee dl aro Sal pirachot iO ERE ero ONicr al Cia cnctEsers ean Sic 
Intrenet, eine eq one OSes mee em se ere IG agen 8 
lecinmiica tay ave rwanGy POWEKe i selse ric) 4c ites os vce see e 
(Clacmmnicall Givens 2 kis lens Gels Pelee te eee. 5 reer 2 
Seeds, plants and sundry supplies: 
Cee Ale rete riliturmall ie evar ett) clin anes hs $33 75 
Gb) ee lorticultunmale seins i ponte this telecon, 64 88 
(GQ) ae Entomolocicalimennnenoaeeeee eee 55 93 
AMO .tailig Saas ene aartey isis tyapamie eaten scans Tae meen rae 
erat lize ris eee tea cher eeutte sca tiare ya ces WN aan te hay Pant ee een Sa Me 
ISOC EE SELLS) eee eta alc ene er wcund ate | ASE Rn egal ch ct ope 
IL UST eS PS ARRAN en ge a eee Pte ae eee ESNet depdgo oe oa 
sRoolsesimplements andumachineryas eons eee ee 
SClEMUACTAPPATALUIS mp nr- ene Matinee ee tae crear et es io 
Sem S LOCK i 20. Ce DEN Or ea acy Me REMMI Ene ey TANNA eh Jk, MELAS 
leenilleliine havea oe bh isees eeee iO enidccs omekuncdlein ca So ORE aoe ae 
BEG Leal 520. Pate ch) Peony) 0 ee ee re eer ane curr Tn AT Te at ea 


$5,000 00 


$1,625 00 


320 42 


79 53 
73 95 
145 75 
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I, the undersigned, duly appointed Auditor of the Corporation, do 
hereby certify that I have examined the books of the Maine Agricultural 
Experiment Station for the fiscal year ending June 30, 1906, that I have 
found the same well kept and classified as above, and that the receipts 
for the year from the Treasurer of the United States are shown to have 
been $20,000.00, and the corresponding disbursements, $20,000.00; for 
all of which proper vouchers are on file and have been examined by me 
and found correct. 

And I further certify that the expenditures have been solely for the 
purposes set forth in the acts of Congress approved March 2, 1887, and 
March 16, 1906. 

GEORGE E. FELLOWS, Auditor. 


Maine Agricultural Experiment Station in account with “ General 
Account” for the year ending June 30, 1906. 
é 


Dr. 

MombalancertrompelOOAS1OOSHeeeeeenieneianic eit $1,108 80 
Sales of produce, inspection fees, etc.......... 8,407 36 $9,516 16 

Cr. 

Bay aS Dlieut SMe eae cate a ss ou eees ne eee Sleiman $2,530 89 
Wall o ricer kerccconta ue sere tas sere nanne ae etna 28 55 
Seeds, plants and sundry supplies............ 18 47 
ee ditvogsttiitsivs. a. i\Ncvas ei eboere ie tic ere isicdsves are 538 68 
NGA eat y apenas ee een See cepts eas) io reieneyoieces 563 72 
TiVie SEO CIS moalereie ees aie. clal ae RPS IN EE atone sult aes 4 00 
ibraviclingtexpenSesene cscs sori cre erecta 269 15 
LB\abU Kah halescediogns igo) cea are EROS DO ALUpIO oC pA e ee aia er 1,876 86 


iBalanceto) 1900-1007, ACCOUNE saa ai ee ae - 3,685 84 9,516 16 


ISAIAH K. STETSON, Treasurer. 
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Yellow-necked caterpillar 
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